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Improved Independent Shuttle-motion Loom. 
The advantages gained by making the motion of the shut- 
tle independent of the velocity of the other parts of power 
looms, have already been fully set forth in these columns. 
These advantages are so manifest that inventors have for 
years sought to secure such a motion, and several have been 
illustrated in this journal within the past two years. We 
have now to add another, which secures the desired result in 
a very simple manner, combining several important features 
which are set forth below. 

Fig. 1 is a per 
spective view of 
the loom with the 
improved shuttle- 
motion a tt a c h - 
ment, the details 
of which will be 
understood by re- 
ferring to Fig. 2 
in connection with 
the following de- 
scription. 

Power is com- 
municated to the 
loom through the 
pulley,A,and shaft, 
B. The shaft, B, 
lias formed there- 
on double cranks, 
which .through the 
medium of the con- 
necting rods, C, 
give the required 
oscillation to the 
lay. 

Through the me- 
dium of suitable 
gearing, ]>, rota- 
tion is imparted to 
the shaft, E. This 
shaft carries two 
cams, F, each of 
which has a hinged 
segment, G, which 
allows the motion 
of the primary 
shaft, B, and the 
shaft, E, to be per- 
formed in either 
direction without 
affecting the oper- 
ation of the loom, 
and also permits 
the lay to be 
pushed back by 
the hand of the at- 
tendant at any por- 
tion of the revolu- 
tion, without necessitating any re-adjustment of parts in 
starting the loom. 

The cams, F, operate oscillating levers, H, pivoted at I, and 
having friction rollers pivoted to the ends which engage with 
the cams. The operation of the cams is to alternately thrust 
the back ends of the levers, H, inward at each revolution of 
the shaft, E. This alternately 
forces the opposite ends of the 
levers, H, outwards, against 
the lower ends of the vertical 
oscillating levers, J, against 
which the ends of the levers, 
II, press, but with which there 
is no possitive connection by 
pivots or links attaching the 
two sets of levers to each 
other. 

The forcing out of the low- 
er ends of the levers, J, in 
the manner described, causes 
them to alternately stretch 
the coiled springs, K, the in- 
ner ends of which are re- 
spectively linked to the tops 
of the levers, J, and the other 
ends of which are attached to 
the undersides of the lay 
beam, as shown. 

Each of the levers,J, is attached by a leather cord,L, leading 
from its upper end to the picker, M, situated at the end of the 
lay race, R, opposite the lever. Other cords, N, lead from the 
pickers over pulleys, 0, down to double pulleys, P, attached 
to the frame of the loom, as shown, upon which the cords, N, 
wind, as other cords, T, are unwound by the inward motion 



of the lower ends of the levers, J, to which they are at- 
tached. 

The action of the movement is as follows : The revolution 
of the shaft, E, forces inwards one of the oscillating levers, 
II, thereby forcing outward the bottom of one of the levers, 
J, and foroing in its top so as to put tension in the spring to 
which it is attached. The opposite spring, being in this part 
of themovement released from tension, recoils, and drawing 
outward the top of the lever to which it is attached, and draw- 
ing inward the bottom of the same lever, imparts rotation to 
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TEEEEL'S INDEPENDENT SHUTTLE-MOTION LOOM. 

the double pulley, P,by unwinding the cord, T.which rotation 
winds upon the pulley the cord, N, and draws back the picker, 
M, to the rear end of the shuttle box, ready to make its stroke 
the moment the spring to which it is attached by the cord, L, 
is released by the let-off portion of the cam, F. 

This simultaneous action of the movement at the opposite 




ends of the lay is alternated at each revolution of the shaft, 
E, so that while one spring is under stretch the other is mak- 
ing its recoil, and not only making the stroke of the picker at 
the other end of the lay, but also drawing back the picker 
which made the last stroke ready for the next alternate 
stroke, and so on. 

If a thread break, the motion of the shuttle, S, may be in- 



stantly stopped by dogs, Q, which, by tin; use of the foot may 
be thrown into position to engage with the lower end of either 
of the levers, J, so as to prevent the recoil of the spring to 
which the lever is attached, and consequently the throw of 
the shuttle. 

The advantages of an independent shuttle motion were 
specifically given in our article descriptive of Stever's Inde- 
pendent Shuttle-motion Loom, published on page 33.°), current 
volume, of the Scientific American. 

It is claimed, however, that this loom gains an important 

advantage by dis- 
pensing with the 
semicircular pick- 
er-staff motion,and 
that the shuttle is 
on this account not 
nearly so likely to 
be knocked off the 
lay-race. It is also 
claimed that this 
movement is sim- 
pler and cheaper 
than any which 
has preceded it, 
while it fully at- 
tains all the other 
advantages secur- 
ed in other inde- 
pendent shuttle 
movements. 

The velocity of 
the throw of the 
shuttle is the same 
whether the picks 
be rapid or slow, 
and great rapidity 
iB attainable. We 
are told that looms 
with this motion 
attached are now 
successfully run 
at a speed of 200 
picks per minute 
without danger of 
too great strain 
upon the thread. 
The movement 
can be attached at 
a cost of about 
$3"50 to any power 
loom in market 
except the Lyall 
" Positive Motion 
Loom." 

The springs may 
be adjusted to dif- 
ferent tensions to 
suit the character 
of the textures to be woven. Thus a uniformity in textures 
unattainable on the old looms, is always secured. 

The pickers being self-sustaining and having a downward 
tendency in their movement, always maintain an upright po- 
sition and always strike the shuttle at right angles directly 
in the line of their motion, giving greater stability of move- 
ment and allowing a high 
speed without danger of break- 
age. The reversibility of the 
cams without interfering with 
the operation of the pickers, se- 
cures the advantage that in 
stopping the loom to mend a 
thread of the warp, the lay may 
be moved back while the mend- 
ing is done, and if the pitmans 
or connecting rods, C, are on the 
dead center, it is not necessary, 
as in old looms, to move the 
power wheel by hand to get the 
pitmans off the center. The 
work proceeds from the point at 
which it stopped,when the loom 
is again started. 

All the machinery is attached 
to the loom itself — no part to 
the floor; and the heavy surg- 
ing motion of old looms is avoided, as well as much of their 
noise. Patented Dec. 13, 1870, by E. P. Terrel. Patents have 
also been applied for in all the foreign countries. For further 
information in reference to the sale of the patent for the 
United States, address F. M. Hamilton, West Liberty, Logan 
Co., Ohio, or Alexander A. C. Klaucke, Box 48 Washington, 
D. C. 
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PBOGBESS OF FOBEIGB IHYEJTTION. 



There seems to be considerable activity in invention 
abroad. The stimulating effect of the war on military inven- 
tion seems, however, to be gradually subsiding. Among the 
chemical patents issued we notice a new process, patented in 
England, for making 

ILLUMINATING GAS FROM TAB. 

To prepare the material for this purpose the acid tar is 
placed in a suitable vessel (by preference lined with lead) and 
boiled up with open steam. The condensed water from the 
steam combines with the acid and sinks to the bottom and is 
drawn off. The alkaline tar is then run in> and the whole of 
the tars again boiled up. In this way any acid that may be 
present is neutralized, and leaves the tars in a purified state 
floating on the surface of the solution of salts, alkali, and 
other matters (the alkali may bo recovered by evaporation). 
The purified tar can now be used for gas making by mixing 
it with small coal, or by running it into the retorts after the 
charge of coal has been introduced, but it does not do so well 
to run it into the retorts in this state, as it is apt to choke up 
the running-in pipe with carbonaceous matter. 

Interesting to nautical men is a newly patented 

STEERING GEAR, 

which is an ingenious application of hydraulic pressure to 
move the rudder. The rudder head is provided with a strong 
tiller, which is actuated by means of a pair of hydraulic 
rams placed horizontally on each side of the tiller athwart 
the ship. These rams are connected together at their inner 
ends, between which they carry a block or bush, which works 
on the turned cylindrical end of the tiller, and which permits 
the tiller to slide radially. These hydraulic cylinders have 
branches attached to their outer ends, to which strong hy- 
draulic pipes terminate in a slide valve chest having three 
ports — namely, one of the end ports, communicating with 
one of the above named hydraulic cylinders, which the in- 
ventor calls the port cylinder ; the other extreme part with 
the other or starboard cylinder, and between these two ports 
the exhaust port is laid. 
Of higher scientific interest is an 

ASTRONOMICAL INSTRUMENT 

called the " Heliade," by means of which the true time at any 
portion of the day may be discovered, as well as the latitude, 
longitude, and meridian line of the place where the instru- 
ment may be. It consists of a rectangular box hung so as to 
turn on two pins, and the axis of which passes through the 
center of the volume of the box in the direction of its length. 
The axis of the two standards is perpendicular to the base, 
which pivots horizontally r>n a support, whose legs are com- 
posed of screws, by means of which the base may bo main- 
tained in a perfectly horizontal position, which forms an es- 
sential condition for the exactitude of the observations. This 
true horizontal position is ascertained by means of two water 
levels fixed at right angles on the base. A screw nut serves 
to arrest the pivoting movement wheu the box is in the de- 
sired position. Inside the box are two hollow demi-cylinders 
with their concave parts standing back to back at the center 
of the volume- of the box. Their bases form exact half cir- 
cles. These demi-cylinders aro graduated in their concave 
part by means of lines parallel with the hemicycle of the 
base, and of others perpendicular to the first, and parallel 
with the generating line of the cylinder. This instrument 
resembles in its general features the heliorama, recently 
illustrated and described in this journal. It is the invention 
of F. M. Pannerat, of Paris, France. 

The question of the disposal of sewage is now attracting 
the attention of the most able chemists as well as engineers 
throughout the civilized world. Among others, C. M. Tessie 
du Motay, the discoverer of the process for making oxygen, 
so often referred to in these columns, has devised and pat- 
ented a process for 

TREATING EXCREMENTS 

which may prove valuable. The chief objection to it will 
probably be the cost, though as some of the substances em- 
ployed are useful as fertilizers, they may perhaps add enough 
to the value of the matters treated to in a measure compen- 
sate for their U3?. Taking human or animal excrement the 
inventor disinfects it by one of the metallic salts or anti- 
septic agents which are now employed, when it contains am- 
monia in the state of sulphur hydrates or sulphurets, or sul- 
phureted hydrogen in the free state. After this operation he 
adds to the mixture of solids with liquids or separately or 
united in one and the same liquor, soluble phosphate, acid, or 
neutral magnesian salts, fluosilicic acid, or even soluble 
fluosilicates, alkaline tenons or metallic, such as fluosilicates 
of lime, of magnesia, of alumina, of iron, and the like. When 
the reagents separately or collectively employed have reacted 
upon the soluble portion of the excremental matters in such 
a manner as to form a combination with them, the inventor 
adds, in ord<T to cause them to pass from the acid into the 
neutral or alkaline state, either liine or carbonate of lime or 
magnesia or carbonato of magnesia. If after this treatment 
the excrement still gives off sulphohydric odors, a metallic 
salt should be added in order to complete its disinfection. 

Among the curiosities of the patent announcements, we find 
one completed for a 

PERPETUAL MOTION, 

the invention of R. M. Marchant, of Torrington Square, Lon- 
don. The inventor compresses by stages the air, steam, or 
gas to be used as a motive power by means of pumps, a sep- 
arate pump and chamber being provided for each stage, and 
the pumps being constructed in such manner as to prevent 
leakage by the provision that the air charge shall in every 
pump or chamber be passed, by the law of gravity, through 
the water in such pump or chamber to a higher level, so that 
all pressure tending to leakage shall as far as practicable be 



exercised by water on the joints, with which joints the air is 
precluded • from coming in contact by the difference of its 
gravity. This meager description hardly indicates where the 
self-motive power is to come from, but those who are suf- 
ficiently versed in the attempts made to secure perpetual mo- 
tion by the use of fluids of different densities will see in this 
device a familiar principle which has always failed to secure 
the desired result. A more complete description would there- 
foie only show in a clearer light the folly of the inventor. 

Mr. E. Weare, of Stonehouse, England, has patented a 
method of 

UTILIZING WASTE THREAD 

in the manufacture of textile fabrics. He accomplishes the 
end sought by returning the waste threads to the condensing 
carding engines by means of mechanism, the greater part of 
which is attached to one of the scribblers, by preference, to 
the last. Over the end of the carding engine, rollers are 
fixed, over which rollers the waste thread from one side of 
the engine is conducted to the other side, and the threads 
from the two sides of the engine thus brought side by side. 
The waste threads are taken up by or coiled upon, a roller or 
spool driven by any convenient gearing from the carding en- 
gine or otherwise ; and the said roller or spool, when filled 
with the waste threads, is conveyed to the scribbler (the axis 
of the roller or spool placed in suitable supports), and made 
to bear or rest on a second roller or drum, which has a slow, 
uniform rotary motion communicated to it, whereby the 
waste threads are uniformly delivered into the sliver as it 
comes off the scribbler. The sliver passes to the condensing 
carding engine in the usual way. 

PENTAGRAPHIC EMBROIDERY 

is a name applied to an ingenious method of performing or- 
namental needlework, invented by Mr. Billwiller, of St. Gall, 
England. A number of jointed frames are employed, each 
carrying tambouring or sewing apparatus. They are so ar- 
ranged and connected together that the needles they carry 
may be made to traverse in any direction over the surfaces of 
the fabrics to be embroidered, and that the movements of the 
several needles shall be simultaneous and similar. The nee- 
dle frames are also connected with .a pentagraph having a 
tracing point capable of being led by the workman over the 
lines of a pattern which it is desired to copy, and when this 
is done the needles will each travel in and work along a path 
similar to that parsed over by the tracing point. Thus each 
needle will produce embroidery resembling the pattern, but 
not necessarily of the same size ; usually it is preferred that 
the pattern should be on a larger scale than the work pro- 
duced by its means. 

m ■■» s> 

Professor Helmholtz on Faraday. 

Preface to the German Edition of " Faraday as a Discoverer." Translated 

by Prof. Tyndall. 

The name of Faraday is one to be held in reverence by all 
natural philosophers. Many times in London, in connection 
with lectures which I delivered at the Royal Institution, I 
had myself the privilege of bis obliging help and the 
pleasure of his amiable society. The perfect simplicity, 
modesty, and undimmed purity of his character gave to him 
a fascination which I have never experienced in any other 
man. I had therefore a duty of gratitude to fulfill towards 
him. 

But apart from this, and apart from that friendship for 
Faraday's younger associate and successor, the author of this 
book, which induced me to undertake the task, J believed that 
I should render a service to German readers by facilitating, 
as far as in me lay, an insight into the action and character of 
a mind so richly and peculiarly endowed, and so entirely the 
product of natural growth. 

It is, moreover, by no means for the philosopher only that 
such an insight possesses interest. His interest, certainly, is 
the most immediate, for it has hardly been the lot of any 
single man to make a series of discoveries so great and so 
pregnant with the weightiest consequences as those of Far- 
aday. Most of them burst upon the world as surprises, the 
products, apparently, of an inconceivable instinct ; and Far- 
aday himself, even subsequently, was hardly able to describe 
in clear terms, the intellectual combinations which led to 
them. These discoveries, moreover, were all of a kind calcu- 
lated to influence in the profoundest manner our notions of 
the nature of force. In the presence of Faraday's magneto- 
electric and diamagnctic discoveries more particularly, it was 
impossible for the old notions of forces acting at a distance 
to maintain themselves without submitting to essential ex- 
pansions and alterations. The clearer expression of these 
changes is at the present hour the object of physical science. 

In what way such extraordinary results were achieved is 
naturally a question of the first interest to the investigator 
who strives after similar though more modest ends. But 
Faraday's development appears to me to possess no small 
human interest in relation to many theoretic questions of 
psychology, and to the art of education. The external con- 
ditions under which he cultivated those striking capacities 
which excite our wonder were the simplest that can be im- 
agined. He was completely self-taught ; brought up in hum- 
ble circumstances, having received no more than the com- 
monest instruction, and having been only favored by fortune 
in the circumstance that when he was a poor apprentice to a 
bookbinder, he found, at the right time, a helper in Humphry 
Davy, who recognized his peculiar gifts, and procured for him 
the possibility, though in a subordinate position, of working 
in the direction towards which his genius impelled him. 

And throughout his whole life and labors the advantages 
and disadvantages of such a mode of development reveal 
themselves in simpler and larger traits than in the case of 
most other similar celebrated names. The principal advan- 
tage rose undoubtedly from the fact that his intellect was 
not too soon subjected to theoretic fetters, but enjoyed its 



freedom in the presence of natural phenomena ; and that in- 
stead of book learning, he permitted the fulness of nature 
herself to operate upon his open mind. The disadvantages 
are, perhaps, of a subordinate kind ; but they reveal them- 
selves in quite as unmistakable a manner when he strives 
to give expression to his ideas, and to supply, by all kinds of 
sensuous imagery, the want of mathematical culture. This 
is manifestly the way in which he alighted upon his lines of 
force, his ray vibrations, and other notions, which bewildered 
the investigators of his time, and .the truer and clearer mean- 
ing of which has been in part made out by mathematical the- 
ory since Faraday himself ceased from his labors. 

And still, in this unlearned son of a smith, who held fast 
throughout his life the pious creed of his fathers, ran a vein 
of philosophy which gave him the right to be ranked among 
the foremost of those engaged in the general intellectual 
travail of our age. That, as Tyndall informs us, he retained 
the term " natural philosophy," usual in England to express 
physical science, and the name " philosopher" for the cultiva- 
tor of that science — lies essentially in the nature of his work. 
After the science of our age, in its laudable efforts to make 
human knowledge a true image of the actual universe, had 
shattered many an old metaphysical idol, it halted amid 
the transmitted forms of physical ideas regarding matter, 
force, atoms, and imponderables. These names were even 
converted into new metaphysical shibboleths by those who 
thought themselves most advanced in the way of enlighten- 
ment. 

It was these ideas that Faraday sought in his riper labors 
to purify from everything theoretical which was not the true 
and immediate expression of the facts. More especially he 
opposed the action of forces at a distance, the assumption of 
two electric fluids and of two magnetic fluids, and, in like 
manner, all hypotheses which contradicted the law of the 
conservation of force, of which he had an early presage, 
though he singularly misapprehended its mathematical ex- 
pression. And in these precise directions he exercised, in 
the first place, the most unmistakable influence on the physi- 
cists of England. The mathematicians among them, espec- 
ially, labor to render theories of phenomena the pure and 
true expression of the laws of fact, to the exclusion of all 
arbitrary theoretic devices. In this way Faraday's ideas, 
though in a modified form, often reveal themselves with 
their true significance assigned to them. 



Responsibility for Detention of Advertised Trains 
and for Accidents. 

The English courts hold the railway companies to a pretty 
strict rule in regard to their relations with the public conven- 
ience and the public safety, A case of long standing has re- 
cently Been tried in the Court of Exchequer, the result of 
which is a case in point. A season-ticket holder found the 
advertised train not going to start, in consequence of the fire- 
man having neglected to keep up steam, and ordered a special 
train. The hill for this was about two hundred dollars. The 
sharp passenger paid it, and then brought an action for the 
recovery of the money and some fifty dollars additional for 
his own loss of two hour's time. The judge expressed him- 
self " astonished" that the company had resisted such a 
claim, and the jury gave the plaintiff a verdict for all he 
asked. 

If we should import a little English law or an English 
judge or two, it might prove of advantage to the American 
public. In England likewise accidents to persons or property, 
from the carelessness or neglect of railway officials or em- 
ploye's, are punished by heavy pecuniary assessments under 
the head of damages. Verdicts to the amount of thirty or 
forty thousand dollars for personal injury have been recover- 
ed, and we read of one case where the jury rendered a ver- 
dict of over fifty thousand dollars. These heavy verdicts, 
however, do not seem to prevent disasters. In the Board of 
Trade Returns for Great Britain, for 1868, it is stated that 
nine railways in England and Wales paid for compensation 
for accidents on their roads the sum of (2,103,855, of which 
$1,407,040 were for injuries to persons, and $605,015 were for 
damages to goods. The compensation for accidents in 1869, 
it is anticipated, will amount to a larger sum than that above 
stated. 

The English managers are much in favor of settling claims 
for damages by arbitration instead of trusting the matter to a 
jury, and in this we think they are wise ; and we believe like- 
wise it is better for both parties. Arbitration simplifies the 
whole proceeding, saves time and expense, and, if the arbitra- 
tors deal fairly with the facts of a case submitted to them, 
justice will not be so likely to be delayed or defeated by 
merely legal technicalities. Another very sensible decision 
was recently decided by an English court, to this effect, that 
a railway company is not responsible for the loss of articles 
from a passenger's portmanteau, which had been left by the 
owner in one carriage while he traveled in another, his own 
negligence having made the loss possible. — Railway Times. 



A New Mode of Evolving Light. — Mr. Andrew Pritchard 
writes to Nature as follows : " A singular phenomenon of the 
evolution of light has been recently observed by me. By 
tearing sharply a piece of twilled calico into strips in a room 
well guarded from light, a perceptible luminosity was clearly 
distinguishable, which appeared at its maximum at the final 
parting of the fabric. This phenomenon is exceedingly well 
marked in dry, new calico, and appears to me due to the 
dressing, as after being washed no light is evolved. Whether 
attributable to electricity, phosphorescence, or fluorescence, 
I leave for further investigation. The light appears similar 
to that produced on breaking a lump of sugar in the dark. 
So far as I can ascertain, th« phenomenon of light being 
evolved on tearing a fabric is new," 
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Effects of Compressed Air on tbe men Employed 
In tbe Caisson of tbe East Pier of tbe St. Louis 
Bridge. 

[From the Report of the Chief Engineer, Capt. James B. Eads.J 

The first symptom manifesting itself, caused by the press- 
ure of the air, is painfulness in one or both ears. The 
eustachian tubes extending from the back of the mouth to 
the bony cavities over which the drums of the ears are dis- 
tended, are so .minute as not to allow the compressed air to 
pass rapidly through them to these cavities, and when the 
pressure is increased rapidly the external pressure on the 
drums causes pain. These tubes constitute a provision of 
nature to relieve the ears of such barometric changes as occur 
in the atmosphere in which we live. The act of swallowing 
facilitates the passage of the air through them and thus 
equalizes the pressure on both sides of the drums, and pre- 
vents the pain. 

The pressure may be admitted into the air lock so rapidly 
that this natural remedy will not in all cases relieve it. By 
closing the nostrils between the thumb and fingers, shutting 
the lips tightly, and inflating the cheeks, the eustachian 
tubes are opened, and the pressure on the inner and outer 
surfaces of the tympanum is equalized, and the pain pre- 
vented. This method must be used and repeated from time 
to time as the pressure is let on, if it be increased rapidly. 
No inconvenience is felt by the reaction when the pressure 
is let off, as the compressed air within the drums has a tend- 
ency to open the tubes, and thus facilitates its escape through 
them ; whereas increasing the pressure has the effect of col- 
lapsing them, and therefore makes it more difficult to admit 
the compressed air within the cavities of the ears. It fre- 
quently occurs, however, from some abnormal condition of 
these tubes, as when inflamed by a cold in the head, that 
neither of these remedies will relieve -the pain. To continue 
the admission of compressed air into the lock, under such cir- 
cumstances, would intensify the suffering, and possibly rup- 
ture the tympanum ; therefore the lock tenders were particu- 
larly instructed to shut off the compressed air at the moment 
any one in the lock experienced pain about the ears ; and 
then, if it could not be relieved by the above means, the lock 
was opened and the person was not permitted to go through 
into the air chamber. Sometimes fifteen minutes were occu- 
pied in passing persons through the first time, after which 
they usually had no further trouble from this cause. 

The fact that the depth penetrated by the air chamber was 
considerably greater than that hitherto reached in any simi- 
lar work, left me without any benefit from the experience of 
others in either guarding against any injurious effects of this 
great pressure upon the workmen and engineers subjected to 
it, or of availing myself of any known specific for relieving 
those affected by it. 

When the depth of sixty feet had been attained some few 
of the workmen were affected by a muscular paralysis of the 
lower limbs. This was rarely accompanied with pain, and 
usually passed off in the course of a day or two. As the pen- 
etration of the pier progressed the paralysis became more 
difficult to subdue. In some cases the arms were involved, 
and in a few cases the sphyncter muscles and bowels. The 
patients also suffered much pain in the joints when the symp- 
toms were severe. An average of at least nine out of ten of 
those affected suffered no pain whatever, but soon recovered, 
and generally returned to the work. 

The duration of the watches in the air chamber was gradu- 
ally shortened from four hours to three, and then to two, and 
finally to one hour. 

The use of galvanic bands or armor seemed, in the opinion 
of the Superintendent of Construction, the foremen of the 
chamber, and the men, to give remarkable immunity from 
these attacks. They were all ultimately provided with them. 
These bands were made of alternate scales of zinc and silver, 
and were worn around the wrists, arms, ankles, and waist, 
and also under the soles of the feet. Sufficient moisture and 
acidity were supplied by the perspiration to establish gal- 
vanic action in the armor, and as the opinion of those most 
accustomed to the chamber was almost unanimous in favor 
of this remedy, I am very much inclined to believe it valu- 
able. 

Immediately on the manifestation of greater severity in the 
symptoms, a hospital boat was fitted up at the pier, and one 
of the ablest physicians in the city (Dr. A. Jaminet) was en- 
gaged to attend those affected, and also to institute such san- 
itary measures as his judgment should dictate. A careful 
examination of the health and bodily condition of every 
workman was daily made, and none were permitted to en- 
gage in the work without the approval of Dr. Jaminet. 
Those most severely affected were sent to the city hospital 
and had the benefit of the advice and treatment of its res- 
ident physician, Prof. E. A. Clark. 

The total number of men employed in the air chamber oj 
this pier was 352. Of this number about thirty were serious- 
ly affected. Notwithstanding the care and skill with which 
those most severely attacked were treated, twelve of the 
cases proved fatal. Each one of these, without exception I 
believe, was made the subject of careful inquest by the cor- 
oner, aided by an autopsy conducted usually by some of our 
most skillful surgeons and physicians. 

Whilst the exciting cause in all of these cases was doubt- 
less the exposure of the system to the pressure of the con- 
densed air of the chamber, the habits and condition of several 
of those who died were, at the time they went to work, such 
as would have excluded them from it if subjected to the ex- 
amination of Dr. Jaminet, and the verdict in about one half 
of the cases gave a totally different cause for the death of 
the patient. Nearly or quite all of these deaths happened to 
men unaccustomed to the work ; several of them to men who 
had worked but one watch of two hours. In contrast to this 
is the fact that quite a large number of the men (certainly 



one half of those constantly employed) commenced with the 
work at its inception and remained throughout its continu- 
ance entirely without injury or inconvenience. 

The gentlemen composing the engineer corps of the bridge 
all visited the air chamber, some of them quite often, either 
in the discharge of- their professional duties, or from motives 
of curiosity, and none of them suffered any injury whatever. 

Much diversity of opinion was expressed by the medical 
gentlemen who investigated the symptoms and held autop- 
sies of the deceased. Some of these gentlemen maintained 
that a slower transition from the abnormal to the natural 
pressure would have been less injurious; others claimed, on 
the contrary, that it was from the too rapid application of 
pressure in passing from the natural into the compressed air. 
The fact that the air lock tenders were in no case affected, 
although subjected many times during a watch of two hours 
in the air lock to rapidly alternating conditions of the atmos- 
phere, at one moment in its normal state in the lock, and five 
minutes later exerting a pressure of fifty pounds per square 
inc.i upon every part of the body, would seem to prove both 
of these theories unsound, and lead us to believe that in the 
length of time to which the human system is subjected to 
this extraordinary pressure exists the real source of danger, 
and not from any rapid alternations of pressure to which it 
is exposed. 

After the caisson reached the rock, I have frequently, when 
passing through the air lock, admitted the compressed air 
into it so quickly that none but those well accustomed to it 
could relieve the pressure upon their ears, and yet I felt no 
ill effects whatever from this rapidly increased pressure ; and 
in going out I have let the pressure off so fast that the tem- 
perature in the lock has fallen thirty-two degrees (F.) in con 
sequence. These transitions occupied but three or four min- 
utes. 

The fact that the air chamber was briefly visited by thou- 
sands of persons, including many delicate ladies, even after it 
had reached the bed rock, some remaining as long as an 
hour in it without any of them experiencing the slightest ill 
effects from the pressure, and the fact that no cases of any 
importance whatever occurred among the workman after the 
watches were reduced to one hour, satisfies me that this is 
the true cause of the paralysis, and that by lessening still 
more the duration of the watches, a depth considerably 
greater can be reached without injury to the workmen. Too 
long a continuance in the air chamber was almost invariably 
followed by symptoms of exhaustion and paralysis. Dr. 
Jaminet, on one occasion, remained in two and three quarter 
hours when the depth was over ninety feet, and was danger 
ously attacked soon after reaching home. 



Hoosac Tnnnel— Trial of Dnalln. 

EAST END. 

About fifteen hundred pounds of dualin in cartridges ready 
for use, reached here from Neponset ten days since, being 
the sixth attempt to supersede nitro-glycerin. The inventor 
of this compound arrived on the 28th ult., for the purpose of 
superintending its application in person. As this parcel had 
been specially prepared for the purpose, guided by the results 
of five previous experiments at various points of the tunnel, 
" great expectations " were raised, as to the results. One of 
the slopes then being operated upon by nitro-glycerin and 
having a burden of eight feet, which was being thrown 
down every blast, bottoming every hole, was offered for the 
experiment. Similar charges of dualin were substituted 
for nitro-glycerin ; the dualin was utterly unable to move 
the rock — the inventor asserting that this failure arose 
from the cold weather having affected the compound, the 
charges were thereupon warmed, but with no better result. 
Some charges were now inserted in holes having a burden of 
two feet, instead of eight ; these removed the rock, but as 
powder would have done the same work, this was not deemed 
a seccess. Meanwhile some 400 pounds of dualin were teamed 
to the central shaft, but as the results of three days' blasting 
at the east end were reported of " no account " this has not 
been used. We believe the results now attained with nitro- 
glycerin at the east end, and above described, viz. : Taking 
out the roof full width of the tunnel with a single series of 
seven drill holes having an eight-feet burden, and bottoming 
every hole, indicates admirable direction of the work, and 
argues well for the speedy completion of the tunnel. Progress 
during November, 133 feet. 

west END. 

Well No. 4. Messrs. Hocking & Holbrook have commenced 
using nitro-glycerin in their sub-contract, for the purpose of 
removing the rock preparatory to putting in the brick arch 
at that point ; their first blast of nitro-glycerin in five holes, 
was tried on Monday with satisfactory results, and hereafter 
they intend to substitute it for powder, except in trim- 
ming. It seems to produce less jar, and it is anticipated will 
be less injurious to the brick work that is completed, than 
blasts with powder — besides expediting the work and paving 
money. Sixty-three feet of brick arch were completed dur- 
ing the month ending November 30. 

WEST SHAFT. 

The progress of the heading at this end, we understand, 
during the month of November, has nearly equaled that at- 
tained at the east end. When it is remembered previous to 
the present contract 40 feet was more than average at this 
point, the progress, 130 feet during the past month, is very 
satisfactory. 

CENTRAL SHAFT. 

The advance made in the two heading just opened during 
November was 76 feet. Considering that this rock has to be 
twice handled, and then lifted over 1,000 feet to the surface ; 
such progress by hand drilling is very extraordinary work, 
but as Mr. Walter Shanley has been on the ground during 



the month, all the time, this may afford the clue how it is the 
headings are being driven at such a rate, by handdrilling. 

It will be observed that with the most strenuous efforts at 
hand drilling the progress was not one third of that accom- 
plished at the east end where the Burleigh compressed air 
drills are used. 

Photographs of Arctic Scenery. 

One of the most interesting and instructive entertainments 
of the season was given at the Somerville Art Gallery last 
week by Mr. Bradford. It is known that Mr. Bradford and 
Dr. Hayes revisited the polar regions in the summer of 1809, 
and that they brought back with them several hundred pho- 
tographs and sketches of a region hitherto unknown to the 
world except by description. The photographs have been 
copied upon glass for exhibition with the magic lantern on a 
canvas 20 feet square. The pictures are remarkable for their 
sharpness and definition, and afford a better idea of that won- 
derful region than it would be possible to obtain without 
personal inspection. The interest of the occasion was greatly 
enhanced by the explanations made by Dr. Hayes, who 
courteously gave an account of the adventures of the party, 
with the necessary statistical and scientific information in 
reference to the size of the icebergs and the geological char- 
acter of the rocks. We understood Dr. Hayes to say that 
there was enough ice in one of the floating masses so truth- 
fully delineated upon the canvas, if brought to the New York 
market and sold at the price we are accustomed to pay, to 
bring in enough money to pay off our national debt and leave 
a balance in the treasury. This startling statement affords 
the best idea of the enormous weight of these icebergs, and 
we can better understand, after viewing them, how readily 
they can grind out valleys, and change the whole contour of 
the bed of the ocean in which they float. At the close of the 
exhibition Dr. Barnard, of Columbia College, made some elo- 
quent remarks on the educational value of such studies and 
urged upon the Board of Education the importance of afford- 
ing an opportunity to our school children of seeing represen- 
tations of this entertaining and instructive character. 

Mr. Bradford then invited the company to partake of somo 
ices evidently not of arctic manufacture, and of edibles very 
different from the pemmican and blubber with which his 
traveling companions were obliged to be content in their 
northern journey. The entertainment was one to be remem- 
bered by all who had the pleasure of being present. 

New Projection of tbe Earth. 

G. R. Nash, C. E., of North Adams, Mass, has calculated 
and constructed a new system of projections, which he desig- 
nates " The Conoidal," on which linear position, area, angles, 
and distance, are in harmony, as also " form " when sectional 
maps are used. It seems to us better adapted for general pur- 
poses than any of the projections now used. 

On ' Mercator's" projection, the young student of geography 
is at once misled respecting the comparative sizes, positions, 
and forms of countries, islands, seas, etc., resulting from its 
variable scale, and many persons carry these early impressions 
through life. " Mercator's " is a special projection for the use 
of mariners, and not suited for general purposes. The 
" Spherical " has three disadvantages : One that it is not a 
d elineation of the earth's surface on one representation ; 
another, that parallels of latitude are not parallel ; and thirdly, 
it embraces more area than really exists. The new projection 
corrects these disqualifications in both projections, besides 
possessing other favorable features, and is, therefore, we 
believe, eminently qualified to be the basis for the future con- 
struction of maps, charts, and atlases. A great advantage is 
also apparent in the lines at right angles with each other, 
dividing the chart into squares, as any person can see at once 
the distances north and south, east and west of the equator, 
or prime meridian, or other points, thereby greatly assisting 
in teaching sizes and areas. 

Charts showing only small subdivisions on this projection 
are necessarily very correct, and can be constructed with any 
meridian as a " prime." 

We have seen a drawing on this projection, which repre- 
sents the first map of an atlas. It is proposed next in order 
to project the New World, then the Old World, then each 
continent with its sectional maps, which arrangement would 
gradually reduce any distortion produced on a chart showing 
the whole surface of the earth. 



Lamy's Thermometer. 

The pyrometer invented by Lamy is founded upon the dis 
sociation of carbonic acid from calc spar in a porcelain tube, 
and an arrangement for reading the amount of gas thus ex- 
pelled. He has since extended his experiments upon other 
salts and finds the double compound of ammonia chloride of 
calcium to be admirably adapted to the accurate determina- 
tion of slight variations in temperature. This is in conse- 
quence of the ease with which the ammonia vapor can bo 
expelled, and the variations in its tension under different dc- 
grees of heat. Lamy incloses about a gramme of the ammo- 
nia chloride of calcium (made by passing ammonia gas over 
dry chloride of calcium) in a flat copper box of the size of a 
five franc piece, with a tube 4 or 5 mm. wide and 150 milli- 
meters long. This tube is attached to a leaden tube of 1'51 
mm. diameter and of any required length, on the end of which 
is plaeed the manometer for reading the force of expansion 
of the gas. For lower temperatures a column of quicksilver 
will answer every purpose. As long tubes can be used this 
form of thermometer is admirably adapted for determining 
the temperature of wells and caves into which it can readily 
be sunk. 

The subject is one of peculiar interest as affording more 
accurate methods for measuring small degrees of heat than 
can otherwise be obtained. 
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MEBCUBIAL PUMP WITHOUT TALTES OB STOP-COCKS. 



The Journal of the Franklin Institute is indebted to Prof. 
Young, of Dartmouth College, for an account of the following 
ingenious arrangement, which was first suggested by Mr. C. 
II. Smith, of Mt. Auburn Institute, Cincinnati, Ohio, to Prof. 
C. 0. Thompson, of Worcester, Mass., and was by the latter 
gentleman carried out in practice with entire success. 

A glass tube, A B, of such size as may be desired, is drawn 
out at one end, B, and by means of a stout rubber tube is 
connected with a mercury reservoir, 
C. A rubber cork at the end, A, 
carries two tubes ; one, D, leading 
from the vessel to be exhausted to 
the bottom of A B, the other from 
the top of A B to a beaker, G, con- 
taining a little mercury, the hight, 
F E, being about 30 inches. 

When the reservoir, C, is raised, 
the mercury entering B C closes the 
lower end of the tube, D, and ex- 
pels all the air contained in A B by 
the tube, E F, and, in fact, is allowed 
to fill and flow through E F for a 
moment. On depressing the reser- 
voir the mercury descends in A B 
and leaves a vacuum into which air 
flows from D ; E F being over 30 inches in hight, the mercury 
in F rises in it but no air can enter by that way. To render 
the joints at A tight, a little mercury is run in over the rub- 
ber cork, as was suggested by Dr. Gibbs, of Cambridge, in his 
modifications of Sprengel's pump. 

HILKINO-ST00L AND PAIL-HOLDEB. 




L. B. Hoit, of Cedar Falls, Iowa, has invented an im. 

proved milking-stool and pail-holder, of which the accompa- 
nying engraving is a rep- 
resentation. 

" The object of this im- 
provement is to hold the 
pail near the bag of the 
cow, so that the milk shall 
not be lost by spraying, as 
is the case when the pail 
rests upon the ground, to 
keep the pail from being 
soiled on the bottom by 
filth, and to obviate the 
fatigue of holding the pail 
on the knees. 
The stool has attached an arm with a circular frame at the 

end to support the' pail. The weight of the milker on the 

stool counterbalances that of the milk-pail. 
By the use of this simple article, milk is saved, and also 

preserved from filth, the bucket is out of the way of the 

cow's tail, and she cannot kick it over. At the same time 

much fatigue is saved to the milker. 

IMPBOVED MOP WBINGEB. 




This improvement is the invention of B. B. Choate, of 
Springfield, Vt., and its object is to save the hands from 
strain, as well as contact with filthy water in the wringing of 
floor mops. 

A, in the accompanying engraving, represents two metallic 
bars, which are bent at their centers, in the line of their 
edges, nearly double, and then have their edges and sides 
curved or bent, in the manner represented in the drawing. 
These bars are pivoted 
together a short distance 
from their ends, and be- 
tween their ends are plac- 
ed the rollers C and D. 
The rollers have axles, 
which have bearings in 
the ends of the bars, holes 
being made in said bars 
for receiving the axles. 
The centers of the bars 
are so formed as to answer 
as foot pieces, upon which 
the operator may place his 
foot in bearing the rollers 

together. When the foot pieces at the centers of the bars are 
separated, the rollers, of course, separate at the same time, 
so that a mop may be placed between them. When the 
foot pieces are closed towards each other, the rollers close 
upon the mop, and press it as tightly as may be desirable for 
wringing the water, etc., from it. 

The bars, A, are spread wide enough apart at a point 
just above their pivots that they embrace an ordinary water 
or mop pail on opposite sides, and are provided with hooks 
catching upon the edges of the pail, so as to support the bars 
and keep them in position. Upon one of the shafts of the 
rollers is secured a crank handle for revolving or giving mo- 
tion to them. 

The operator stands over the bucket and operates one of 
the bars with his foot, while he turns the rollers with his 
hand by means of the crank handle. One bar will remain 
stationary, while the other can be raised or lowered, so as to 
separate or close the rollers. The mop is pressed and drawn 
between the rollers in the usual manner. 




A NEW INK FOB PBINTEBS. 



In the official announcement of patents issued during the 
past week, published in another column, will be found that 
of a new printers' ink, which, while it is said that it can be 



furnished 33 per cent cheaper than the ordinary ink, is 
claimed to possess superior advantages to any hitherto used. 

The patentee is Mr. Julius Kircher, a pupil of the cele- 
brated chemist, Liebig. 

The ink in question consists of 10 parts of hydrated per- 
oxide of iron, G parts of hydrated protoxide of iron, and from 
10 to 1G parts of varnish. 

The two first-named ingredients are mixed in a moist state 
by stirring ; 48 parts of water are then added ; and the water 
being evaporated by boiling converts the mixture into a fine 
velvety black powder. This powder is washed and dried, and 
finally mixed with the varnish, the proportion of which varies 
in accordance with the desired quality of the ink. 

The advantages claimed for this ink are that it never 
changes its color. It has no disagreeable odor ; it is a fine 
glossy black ; and, as above stated, is one third cheaper than 
ordinary ink. 

The manufacture of this ink is shortly to be introduced 
into this country, the requisite machinery for the purpose be- 
ing now en route from Europe. 

We understand that the Austrian Government has adopted 
this ink on account of its permanent unchangeable quality 
for printing the Government documents. 

The patent is owned jointly by L. Bamberger, J. Kircher, 
the inventor, and Leopold Mendejson, the originator of Men- 
delson's Bank Note Reporter, whose name appears in connec- 
tion with the macaroni and vermicelli manufacture in another 
column. 

We have before us a copy of an Austrian newspaper pub- 
lished at Vienna, printed with this ink, which presents an 
unexceptionable appearance. 

Any information relative to this ink may be obtained by 
addressing Mr. Leopold Mendelson, 311 and 313 Avenue A, 
New York city. 



Triumphs of Science. 

The second of the course of four lectures before the Young 
Men's Christian Association, in this city, on the " Triumphs 
of Science," was delivered on the evening of December 8th. 
After a few introductory remarks, Professor Doremus said 
there was a class of men who claimed to have discovered the 
distance of most of the bright orbs in the firmament, as well 
as the sizes and weights of many of them. Now, how was 
this knowledge gained? It was generally known that we 
could measure the distance between two objects on this globe 
without actual measurement, simply by watching the angles 
which were made between the eye and the objects themselves. 
The same principle was applied by the astronomer to the 
sun and moon and other celestial objects. Some of the stars 
were so distant that they could only be measured by the time 
taken by a ray of light to travel from them to the earth, and, 
even judged by this standard, were so remote that light took 
hundreds of years to traverse the space between them and 
the eye of the astronomer who was gazing at them. When 
the distance was known the size also could be ascertained by 
a calculation founded on the diameter and distance of the ob 
ject, but some stars were so remote that we could not correct- 
ly estimate their diameter, though we could form some idea 
of their grandeur by their comparative brilliancy. 

The weight was discovered by ascertaining the power of 
attraction possessed by the different planets. Some might 
say that these were mere dreams of fancy. But, in truth, as- 
tronomical calculations and measurements were the only 
ones entitled to absolute credit. He was ashamed to say 
that there was only one State in the Union that had yet been 
correctly laid down on the map by astronomical observations, 
and that State, he was, as a New Yorker, sorry to say was 
Massachusetts. 

At present the maps of this country were very inaccurate, 
in spite of the delicacy of the lines that were shown as divid- 
ing our various counties and States, and they must ever be 
inaccurate until verified by scientific tests and measurements 
He craght not, however, omit to state, further, that at neither 
of the colleges of the city was there an observatory, or any 
means provided for astronomical instruction. 

In view of our wealth, was not that a great opprobrium to 
our city ? Indeed, that melancholy fact was one reason why 
he believed professors ought to come forward and bring un- 
der popular notice the claims of science. New York gave 
freely to the right and the left in aid of religion, and he 
thought this reproach of her illiberality to science would 
not long be allowed to rest upon us. 

The Professor then again returned to the discoveries made 
by means of spectrum analyses. The most common metal in 
the universe seemed to be sodium, for we found it everywhere 
all through the starry world, in the air and in the human 
body. An old inscription at Memphis said that the earth be- 
low showed what the planets above were like. 

Our earth was but a burned up star, and its crust but 
a very fragmentary part of its bulk. We all know how 
terrible were earthquakes or the trembling of the earth's 
crust under the influence of some internal agitation. By an 
estimate he had made a few years ago, it appeared that no 
less than half a million of human beings and millions of other 
animals had been destroyed by earthquakes and volcanoes 
within the last two centuries. This showed the vigor of this 
internal force of the earth and the terrible condition under 
which we were living. 

Dr. Doremus then gave a number of instances of remarka- 
able sinkings and elevations of the earth's crust, which, com- 
pared to the entire bulk of the globe, was but as one to forty. 
He then proceeded to show the nature of the earth's crust 
and to trace the various modifications to which its surface has 
been subjected, especially in the relative arrangement of land 
and water. To the eye of the geologist the earth, as it ex- 
isted at present, was the product of unalterable and benefi- 



cent laws which had slowly worked out conditions of clim a e 
and even of wind currents, in exact correspondence with t 
needs of the animated creation. 

The lecture terminated with some brilliant experiments, 
showing the precision of the ratio in which the elements 
of matter combine. 



PEBPETUAL MOTION. 



KUMBER IV. 



In 1790 one Conradus Schwiers.a Doctor of Divinity, patent- 
ed a " Machine on a self -moving principle, or perpetual mo- 
tion." Fig. 7 is a view of this machine, which, it will be at 
once seen, is an effort since often repeated, to obtain a wheel 
so as to keep its center of gravity from ever falling directly 
under the axis while revolving. The following is the specifi- 
cation : 

" Now know ye, that in obedience of the said letters patent, 
and the proviso therein contained, I, the said Conradus 
Schwiers, do hereby declare my said new invented self-mov- 
Fig. 7. 




ing principle, or perpetual motion, is made and performed in 
manner following, that is to say : 

" Two stiles or uprights marked in the plan hereunto an- 
nexed, A, A, etc., and fastened together by the screws, 1, 2, 3, 
and to the base, between which stiles or uprights run the 
wheel, C, and the pinion, D, and the two double pinions, D, 
D, etc., over which double pinions run a douple chain, etc., to 
which chain are fixed the buckets, F, F, etc. The chain is 
made with joints on each side and bars running across, equal 
in number to the cogs of the wheel, C. Upon the same axle 
with the wheel, C, on the farther side of the inner stile, A, 
runs the wheel, G, whose diameter is full double that of the 
wheel, C ; and the pivot of the wheel, G, runs in the back, H, 
as the other pivot of the same axle runs in the front stile, A. 
The wheel, G, is divided near the periphery into receptacles 
in number equal to the buckets on the chain, which recepta- 
cles are supplied with metal balls, I I, etc., from the buckets, 
F, F, etc., by means of the gutter, K, which balls by their 
weight forcing round the wheel, G, and thereby lifting up 
the buckets, F, F, etc., on one side as they go down on the 
other side, discharge themselves again at the bucket, L, where 
they are taken up by the buckets, F, F, etc., and discharged 
Fig. 8. a S ain at tne gutter, K, and 

are so repeated in a con- 
stant succession as often 
as any receptacle is vacant 
in the wheel, G, at the 
gutter, K, for their recep- 
tion, and by that means 
the perpetual revolution 
is obtained, the upper 
ball being at the same 
time discharged from one 
bncket when the lower 
ball is taken up by an- 
other." A very common 
principle has been worked 
out to uniform failure in- 
various ways, from the earliest to the latest times. It is 
shown in the accompanying diagram, Fig. 8, which repre- 
sents a large wheel, the circumference of which is fur- 
nished, at equal distances, with levers, each bearing at its 
extremity a weight, and movable on a hinge, so that in one 
direction they can rest upon the circumference, while on the 
opposite side, being carried away by the weight at the ex- 
tremity, they are obliged to arrange themselves in the direc- 
tion of the radius continued. This being supposed, it is evi- 
dent that when the wheel turns in the direction, a, b, c, the 
weights, A, B, and C, will recede from the center; conse- 
quently, as they act with more force, they will carry the 
wheel towards that side ; and as a new lever will be thrown 
out, in proportion as the wheel revolves, it thence follows, 
say they, that the wheel will continue to move in the same 
direction. But, notwithstanding the specious appearance of 
this reasoning, experience has proved that the machine will 
not go ; and it may indeed be demonstrated that there is a 
certain position in which the center of gravity of all these 
weights is in the vertical plane passing through the point of 
suspension, and that therefore it must stop. 

Fit companions to these remarkable specimens of false 
reasoning are the two modern devices of which we give illus- 
trations in Figs. and 10. 
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Fig. 9 represents a device by Charles Batcheller, of Polk 
Co., Iowa, on which he lias taken a patent during the present 
year. 

" My invention is designed to provide a simple 
balance power, that may be advantageously used 
in connection with any machinery where a bal- 
ance wheel or fly wheel is used or may be used. 
By my combination of levers, weights, and gear- 
ing, I create a compound power that is perfectly 
balanced when at rest. Thus far it is similar to 
a common fly wheel. But less force is required 
to put my compound wheel in motion, and, after 
being started, it accumulates a greater power, 
and much more rapidly, than an ordinary balance 
wheel. The degree of power actually gained has 
not been accurately determined. In addition to 
the increase of power I gain an increase of speed. 
While my compound balance-lever power makes 
one revolution, the inside shafts and wheels 
thereto attached make two revolutions. The il- 
lustration is a perspective view of my compound 
balance lever mounted on a frame. A is the 
frame. B represents pieces forming frames, in 
each of which are hung three geared wheels. 
There are two of these frames and two sets of 
those geared wheels. C is a geared wheel, which 
can be used for communicating power. D.belt 
wheels, which are also used to communicate 
power. These can be used at the same time, one 
on each side ; and in place of the belt wheels and 
belting, geared wheels may be substituted. E 
represents weighted levers firmly secured to the 
axes of the geared wheels. There are four of these weighted 
levers, but only three shown in the illustration. G represents 
geared wheels secured on the hollow shafts, H, together with 
the frames, B. There are two of the geared wheels, and they 
are so placed that they connect the two sets of wheels and 
weights. By this connection the balancing power is formed. 
The frames, B, and the wheels, G, are secured upon the hol- 
low shafts, so that they cannot move independent of each 
other. Shafts are placed within the hollow shafts, H, upon 
which the communicating wheels, D, and the center wheels 
are secured, so that they can move independent of the frames 
B, and wheels, G. While the frames, B, make one revolution, 
the wheels, D, and the center wheels, make two revolutions. 
This is caused by the action of the weighted levers, E. Their 
weight, or inertia, prevents them from passing around the 
center of the axis of the wheels with which they are suspend- 
ed in the revolving frames. The full force of this resistance, 
or inertia, is applied to the other wheels of each set, and by 
these wheels communicated to the center wheel. 

" The size and weight of this compoundbalance lever power 
may be varied and adapted to the various uses to which it 
may be applied. " 

Fig. 10 is a device of Doctor Alois Drasch, of St. Egidi, Aus- 
tria, patented in the United States, December 22, 1868. 

" This invention consists in the arrangement of 
an annular tilting tray, which forms the orbit for 
a revolving ball, in combination with a support- 
ing"platform, and with a lever which extends into 
the tray and connects with a shaft, to which mo- 
tion is to be imparted, in such a manner that, by 
continually changing the position of the tray, the 
ball is caused to rotate therein without interrup- 
tion, and by the action of the rotating ball on the 
lever the desired motion is imparted to the shaft, 
which connects with the working machines or 
mechanism to be driven. A represents a tray, 
which forms an annular path, or orbit, for the 
ball, B. This tray is made of sheet metal, or any 
other suitable material, and its diameter is about 
four times that of the ball, B. It is supported in 
its center by a rod, which connects, by a ball and 
socket joint, C, with a platform, D, so that said 
tray can be readily tilted in any desired direction. 
From the edge of the platform, D, rises a circular 
rim, E, which prevents the tray from being tilted 
any lower than desirable. The position of the 
tray is governed by a hand-lever, F, which ena- 
bles the operator to continually tilt said tray in 
advance of the rotating ball, so that said ball is 
kept rolling on a continually changing inclined 
plane ; and, as the ball progresses in its orbit, it 
bears on a lever, G, which extends from the shaft, 
H, into the tray, as shown in the drawing. The 
tray is guided in its tilting motion by an arm, I, 
which is firmly attached to its circumference, and 
catches in a loop, J, secured to the edge of the 
platform, D. The shaft, H, is intended to trans- 
mit the motion, imparted to it by the action of 
the ball, B, to the working machines, or to a 
mechanism of any desired construction. 

" In the drawing, my motor is shown as applied for propel- 
ling a railroad car, or vehicle, and in this case the shaft, H, 
bears a bevel wheel, K, which gears into a similar bevel wheel, 
L, jnounted on the axle of the car, or vehicle, so that the ro- 
tary motion imparted to the shaft, F, will be transmitted to 
the axle of the car, or vehicle, and the desired motion of said 
car, or vehicle, will be effected. It is obvious, however, that 
my rotary ball-motor is applicable for the purpose of driving 
machinery of any kind, and it is particularly valuable in lo- 
calities where the erection of a steam engine, or other motor, 
would be difficult or impracticable." 



uses and applications, the millwright should be familiar with" 
The fly wheel is used to equalize velocity ; the balance to 
equalize weight. 

Fig. 9. 




When a crank is used as the medium of transmission be- 
tween a rotary and reciprocating motion, in either direction, 
a fly wheel is generally necessary to equalize the momentum 
among the various situations of the crank during its revolu- 
tion. The size and weight of the fly must; of course, be de- 
termined by the weight, and, more particularly, by the nature 
of the machinery. In many instances, this contains a suffi- 
ciency of regulating influences within itself, as the locomo- 
tive engine on a railroad, or the tread-power applied to drive 
a grindstone. The ordinary stationary steam engine, or a 
saw gate driven by gearing or by a belt, requires a fly wheel 
of a size and weight proportioned to the momemtum of the 
reciprocating movements. But a saw gate, or other recipro- 
cating motion, taken direct from the water wheel by a crank 
on the same shaft, will run well enough with no other fly 
wheel than a balance ; in fact, gates are often run in this way, 
without either fly or balance ; but a balance should always be 
attached when circumstances admit of it, because, in addition 
to the assistance rendered by balancing the weight of the 
gate and pitman, another advantage is gained in the reduced 
strain and wear upon the binder and plumb block, by which 
the crank is much easier kept in its bearings. The rule 
among millwrights for the weight of the balance is to have 
its balancing power as near to that of the gate and pitman as 

FIG. 10. 




sieve in a grist mill, or the whiff ers which take the rolls from 
a wool-carding machine at the doffer cylinder, springs are an 
excellent compensating medium. 

There are many circumstances in which a fly 
wheel may be advantageously applied in a strictly 
rotary machine, either when the propelling power 
is unsteady or disturbed by other machines, or 
when the power is steady and the work of re- 
sistance is unequal, as in circular saws used for 
cutting fire- wood, making shingles and staves, or 
other work where the saw is alternately cutting 
and running empty at short intervals. By length- 
ening the arbor of such saws so as to place a fly 
wheel upon the end, at a convenient distance and 
out of the way, a great improvement may be made 
in their working, as it tends to equalize the veloci- 
ty while the saw is running idle, and giving it out 
again while the saw is cutting. This effects a 
considerable saving of power, which is stored up, 
as it were, in' a reservoir, and given out when re- 
quired, thus enabling as light motive power and 
light belt to carry a saw through a cut which, 
without a fly wheel, would check up the saw, or 
slip the belt, and be ticklish and troublesome to 
feed. 

It should be remembered here that the principle 
of the fly wheel is sometimes misunderstood and 
misapplied, as well as that of the lever, and that 
the fly wheel can never, under any circumstances, 
add power, but only equalize it. A machine may, 
therefore, be made with too much fly wheel. An 
instance of this will show what we mean. A friend 
of ours took a fancy for turning,and employed a good machinist 
to construct a crank power, to be worked by hand, to drive his 
lathe. The workman first set up a large shaft, with a crank 
on one end and a fly wheel on the other. The fly wheel was 
heavy enough for a ten-horse power engine, and a train of 
cog-wheels, ingeniously contrived to gain speed by an advan- 
tageous leverage without losing power, connected this first 
shaft with the cone-shaft from which the lathe belt got its 
motion. The result was that three men sweating on the 
crank gave the first shaft a motion like the shaft of an over- 
shot wheel, and drove the lathe like a buz. But the men 
complained that the work was too heavy, and we were con- 
sulted to see if the work could be lightened. The result was 
that the great generator of power, the fly wheel, with its 
complicated train of cogged levers, was set aside, and a light 
band wheel upon the crank shaft substituted, from which the 
cone shaft was driven direct, and one man drove the machine 
with perfect ease and regularity. 

Now, this blunder was not made by an inferior mechanic, 
as the workmanship of the various parts was -excellent, but 
was the result of mistaken theories, most likely derived from 
a careless perusal of books, and j umping at conclusions which 
he had never enjoyed the opportunity of rectifying by experi- 
ence. It may further be remarked here, as a general rule, 
that when a fly wheel is necessary to any revolv- 
ing machine, it should be either upon or as. near to 
the last and quickest mover as possible, and never, 
as in the case referred to, upon the first and slow- 
est, where its effect is only to load and lumber the 
machine, and increase the friction without any 
compensating advantage. 

We shall end this subject by a remark which 
we forgot to make when treating upon the saw- 
mill crank-balance, which is, that the weight of 
the balance should never be more than the propor- 
tion there indicated, because the balance, though 
counteracted by the weight of gate and pitman, 
when up or down, has no compensating equivalent 
while acting horizontally, except the butt-end of 
the pitman, which leaves a great centrifugal force 
unbalanced, and acting alternately in both direc- 
tions at each revolution, has an injurious effect 
upon the binder and bearings ; and, further, that 
the balance and crank should be connected, and 
opposite each to the other, and not on Separate 
parts of the shaft. A gang-shaft was broken 
where we were working, last winter, when no other 
cause could be assigned than that the balance was 
placed on the tail end of the shaft, which was thus, 
in addition to the strain of driving, made the 
medium of connection between the crank and bal 
ance, and it snapped off at the crank bearing.- 
Grade's Practical Millwright and Miller 



Fly and Balance Wheels. 

The fly wheel and the balance wheel, and their different 



possible ; the extra weight of the saws, stirrup irons, and 
gages being found sufficient, with the advantage of gravity, 
to compensate the cut of the saws. 

In computing this balancing power, regard must be had to 
the distance of each from the center ; that is, the weight of 
gate, etc., must be calculated by the length of the crank from 
the center, while the weight of the balance must be calculat- 
ed by the distance from its center of gravity to the same cen- 
ter, which is generally greater than the length of the crank. 
To make this plainer, suppose the crank to be twelve inches 
long, and the center of the balance eighteen inches from the 
center of the shaft, then every pound weight in the balance 
will be equal to one and a half on the crank. 

For a light and swift crank motion, such as a screen or 



Tests for Glycerin, 

We translate the following tests for glycerin 

from the Chemiscken Central Blatt of Oct. 5, 1870 : 

" Brescius recommends as a test for glycerin, 

which is to be used in wines, beer, etc., to heat ten 

or twenty drops of the same in a platina capsule. 

It will commence to boil, then it will burn and leave a slight 

trace of carbonaceous substance, which will be but small 

when glycerin is distilled, while glycerin not distilled will 

leave considerable residue. This carbonaceous substance will 

disappear by being heated to a red heat, without leaving a 

perceptible white or other residue. 

By adding the same volume of concentrated sulphuric 
acid, drop by drop, to a pure distilled glycerin, no color will ap- 
pear, even after several hours. The vessel ought to be set in 
ice, and the sulphuric acid must be very carefully added to 
prevent heating of the mixture. Glycerin not distilled will, 
under these circumstances, take color, if only a very light 
shade. Any glycerin will take a brown color, by being heated 
with strong sulphuric acid, and it is for this reason especially 
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necessary in this test to cool it off well. Pure distilled gly- 
cerin, to which are added a few drops of oxalate of ammonia, 
will not give, even after several hours, the slightest indica- 
tions of cloudiness. Glycerin not distilled will, however, usu- 
ally turn cloudy at once, or at least after a short while, if it 
does not form a precipitate. Pure glycerin, added to pure ni- 
tric acid, with a few drops of a solution of nitrate of silver, 
will not show the least cloudiness, while impure glycerin will 
always present a greater or lesser milky appearance. Above 
all it is to be observed that glycerin, even when shown in a 
large glass vessel, should be entirely colorless, and clear as 
water, and that it should not, by being warmed on the hand 
by rubbing, leave a fatty odor, which usually appears more 
prominent by adding a few drops of diluted acid, f. i. sul- 
phuric acid. 

Drying; of Wood. 

Dr. Hartig, of Munich, has recently made experiments on 
various kinds of woods. He says trees generally contain, 
during the winter months, about an average of 50'7 per cent 
of moisture ; in March and April, about 40"9 per cent ; in May, 
June, and July, about 48 per cent ; while up to the end of 
November the quantity of moisture increases but little. Air- 
dried wood (timber) contains from 20 to 25 per cent of water, 
and never less than 10 per cent. Wood, which by being ar- 
tificially dried, has been deprived of all moisture, is thereby 
entirely alterod as regards its cohesive strength — it becomes 
brittle, and loses its elasticity and flexibility. 

In order to dry all kinds of timber by artificial means, bo 
as to preserve the essential physical structure, and, thereby, 
the good properties of the wood, the drying should be effect- 
ed slowly, and the temperature to which the timber is sub- 
mitted should be moderate to begin with, and care should be 
taken not to eliminate all the water. 

The author enters into details, illustrated by engravings, on 
the best means of drying timber on a large scale, and states 
that small pieces of wood, such as are intented for joiners 
and furniture-makers, may be readily and efficiently dried by 
being placed in dry sand, and then heated to 100°. The sand 
acts in the manner of an absorber of the moisture, as well as 
a diff user of the heat. 



Improvements In the New York City Hall Park. 

Our friends who have visited our office in Park Row will 
recollect that it fronts directly upoa the City Hall Park. 
Should their business again call them here they will find a 
groat and agreeable change has been made in this hitherto 
ugly looking plat of city property. On the lower end towards 
the Battery the massive and substantial U. S. P. O. building 
is slowly rising. • On the north side of the post-office a hand- 
some avenue has been cut through from Park Row to Broad- 
way, and a vory substantial Belgian pavement has been laid 
upon it. The remainder of the Park has been paved with the 
Scharf asphaltic pavement, which makes one of the most 
beautiful road surfaces we have seen, and we hope it will 
prove durable. The spaces between the walks and drives are 
handsomely laid out, and trees, fountains, and urinals of 
pleasing design have been placed therein. From a thing of 
ugliness the Park has been transformed into one of beauty, 
and the general appearance of the immediate vicinity is much 
improved thereby. 

The scientific lectures before the American Institute, at 
the Academy of Music, are as follows : Tuesday evening, De- 
cember 20, 1870, The Struggles of Science, by George B. 
Loring, M.D., of Salem, Mass ; Tuesday evening, December 
37, 1870, How We Stand and Walk, by Prof. Burt G. Wilder, 
of Cornell University, Ithaca, N. Y. ; Friday evening, Janu- 
ary 6, 1871, The Triumphs of Modem Surgery, by Prof. F. H. 
Hamilton, of Bellcvue IIosp. Mod. College, New York ; Fri- 
day evening, January 20, 1871, On Water, by Prof. C. F. 
Chandler, of Columbia College, New York ; Friday evening, 
January 27, 1871, On Tides and Tidal Currents, and their 
Effects upon Harbors, by J. E. Hilgard, of the U. S. Coast 
Survey, Washington, D. C. ; Friday evening, February 3, 1871, 
On Light, by Henry Morton, President of Stevens Institute, 
Hoboken, N. J. 

Since the halfpenny postal-cards have been introduced in 
England it appears that their anticipated advantages are not 
without inseparable inconveniences. Whatever is written 
on these cards can be read by any one through whose hands 
they pass, while a letter weighing half an ounce may be sent 
securely in an envelope, over the length and breadth of the 
British Isles, for a penny postage-stamp. The economizing 
patrons of the cards, however, in their endeavor to sare a 
halfpenny and secure their communications from inquisitive 
eyes, are directing their attention to sympathetic inks ; ap- 
parently forgetting that the employment of such inks entails 
expense and loss of time to both (he sender and receiver, and 
completely frustrates the main object contemplated by the 
use of the cards — dispatch. This is not the first time in the 
world's history that the attempt to save a cent has resulted 
in losing a d»llar. 



Attaching Eccentrics to Shafts.— Mr. A. Stewart, of the 
U. P. R. R., North Platte, Nebraska, writes us that the 
method of attaching eccentrics, recently described and illus- 
trated in this journal, and communicated by Mr. Egbert P. 
Watson, is not the invention of Mr. T. G. Gorman, as stated. 
Mr. Stewart says he had drawings and patterns made for the 
same thing while foreman of the Springfield shops in 1808, 
but that he does not claim the device ashis invention, having 
Been the same twenty years previous. 

More than half of education is learning how to learn. 
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Beet-Boot Culture In New Mexico. 

Messrs. Editors: — I have for the last two years experi- 
mented on raising sugar beets, the genuine Silesian, from seed 
obtained from Silesia, and I believe that this part of the world 
cannot be surpassed in the quantity and quality of beets 
suitable for sugar. We have for more than two years serious- 
ly entertained the idea of establishing a beet-sugar factory 
in this territory, but times were so dull and money so scarce, 
that we have not yet been able to commence in earnest. 

There are great inducements offered for a beet-root sugar fac- 
tory in this territory. There is an enormous quantity of sugar 
used, and every pound of it is brought from the East ; and 
sugar, at wholesale, sells here at $22 to $24 per sack (100 
pounds). 

The beets grow here in abundance, and are a never-failing 
crop with irrigation, and labor is cheap — we pay 50 cents and 
board, per day for labor. It is clear that a beet-root sugar 
factory would be a financial success under judicious manage- 
ment. 

We have been stirring the matter from time to time in our 
local papers, and there is plenty of will, but not enough 
money. For instance, we here would do all as far as land and 
buildings are concerned — would furnish the beets, wood, coal, 
and even labor, if some party will furnish the capital to bring 
and set np the machinery. We have got splendid water 
power, good location, and plenty of land and wood. 

We have got a fine woolen mill going, which we are just 
enlarging to a three-set mill, and shall have it in full opera- 
tion again by next spring. Carl W. Wilden stein. 

Cherry Valley P. O., New Mexico. 

Hour to Make Leather Cord Belting. 

Messrs. Editors: — A. R. K. asks in "Queries," page 346, 
current volume, how to make a round leather cord belt. He 
can make one any length by cutting a perfectly circular piece 
of leather, then cutting it a little way round (two or three 
inches) with his knife to start it. Then take a piece of wood 
two and a half or three inches long, and cut a step in the un- 
der side like A in the diagram, and nail it to a board, the cut 
side down. Then put the leather under it like B, and stick 
a sharp knife down on the side towards him with the edge 
next the block about one tenth of an inch from the shoulder, 




and draw the little piece that has been started through be- 
tween the knife blade and the shoulder on the block, and he 
can draw it all out till he comes to the center of the leather. 
Then soak the leather in water a few minutes, and roll it 
between two boards after twisting it slightly. 
Utica, N. Y. S. B. 



Conductivity of Various Substances. 

Messrs. Editors : — I notice in your pager an article by Rich" 
ard Higgs, from the Electric Telegraph and Railway Review, 
in which he starts out with what seems to me false premises. 
He assumes that " experiment proves that the best heat con- 
ductors are the best conductors of electricity," and in support 
of this he inserts a table showing the relative .conductivity 
of different metals, " by which," he says, " it will be seen that 
they generally agree as to order," but glass is not once spoken 
of. If I understand the matter at all, glass conducts heat 
rapidly, but shows a decided resistance to the passage of elec- 
tricity. There are a number of substances in which as wide 
a divergence might be shown ; the muscles of a living body, 
for instance, conduct electricity much better than heat. I am 
greatly mistaken if Mr. Higgs has not selected his facts to 
suit his theory, instead of suiting his theory to the facts — not 
an unusual practice in " these latter days." I do not claim 
to be much of an electrician myself, however, and should be 
pleased to hear from you or some of your readers who may 
be better acquainted with the subject. 

Baltimore, Md. C E. Bentley. 

Our correspondent is mistaken in supposing glass a good 
conductor of heat. The art of gliiss blowing depends in a 
great measure upon its nonconductivity, which enables it to 
be heated in particular places and to retain its heat in those 
places without diffusing it to parts desired to retain their form 
and rigidity. Let our correspondent take a small piece of 
glass tubing and heat a spot in it to red heat in an alcohol Or 
glass flame. He will find that he can hold the tube in his 
fingers only a very short distance from the heated portion. 
Then let him try the same experiment with a metal rod or 
tube, and he will find that he is laboring under a mistake. — 
Eds. 



Heating of Buildings. 

Messrs. Editors : — Permit mo to remark that the practi- 
cal man among your readers would disagree with you in your 
article on the " Heating of Buildings," page 359, on one point 
in particular, viz., that steam heating is the next best to grate 
fires. If you reconsider this matter, you cannot but confess 
that this is an error, as it is well known that wanning build- 



ings with circulation of the hot water apparatus is, if not 
equal to grates, the next best, as the most sensitive plant 
will thrive when cultivated under this heat ; if with steam it 
would die. Hot water when well applied is economical' 
steady, and healthy. J. B. M. 

Montreal, Canada. 

[Steam heat, if properly applied, is, we still think, for ordi- 
nary purposes, next to the grate in excellence, all things con- 
sidered. It is true that for green-houses hot water apparatus 
is preferable ; but for general heating purposes, low pressure 
steam, with air admitted from the external atmosphere, and 
passed directly through the heating coils, is more easily man- 
aged, we think, and less liable to prove inefficient under the 
care of such persons as are usually placed in charge of such 
apparatus. — Eds. 



Hoosac Tunnel. 

Messrs. Editors :— I was forcibly struck with the difficul- 
ties the practical engineer would have in establishing a line, or 
two points on the supposed line, at the bottom of the central 
shaft of the Hoosac Tunnel, described in your journal of 
October 29th, and as an engineer, would not be willing to 
trust to its correctness ; but would insist that the corporation 
should sink another shaft not more than 3,000 feet or less 
than 500 feet (as the vertical contour of the ground might 
dictate) distant from the center shaft, to determine my ac- 
curacy. The difficulty, as all will agree, is in dropping two 
perpendiculars from two points in the tangent line on the 
surface to the bottom of the shaft, these points being neces- 
sarily less than 35 feet apart. I am at a loss, therefore, in 
endeavoring to obtain any information from your " San Jose, 
Cal.," correspondent, in your issue of No. 24, when he gener- 
alizes " that a reliable result can only be obtained by the aid 
of a transit instrument, modified according to the exigencies 
of position and surrounding circumstances." This sentence 
certainly " covers the ground," if, indeed, a better transit is 
needed than Queen, of Philadelphia, Temple, of Boston, and a 
host of other makers are making every day for civil engin- 
eers. But it does not seem to me that a transit is to overcome 
the difficulty that will be experienced. A perfect line is 
supposed to exist, or else certainly the shaft is not sunk on 
the line. This being the case, in what way will perpendicu- 
lars be dropped by the aid of a transit? One cannot see 
through the telescope of the transit down the shaft, and if ho 
could he would not depend upon (to use a field engineer's 
expression) its " dumping " perfectly, no matter how perfect 
the transit might be in its mechanism. The objective diffi- 
culty is in dropping the perpendiculars. Can this be done 
perfectly, and a test of its perfection established ? If so, the 
great difficulty is overcome. If not, I cannot conceive how a 
" transit instrument " can overcome it. Returning, however, 
to the plummet, not remembering the difficulties that have 
been experienced with long lines, I would suppose they 
were either the " vibratory-oscillating " or " vibrating rota- 
tive " motions. The attraction which would bring the lines 
closer together at the bottom than at the top of the shaft 
would affect only the length of the line, not its direction ; 
and any motion of the earth which would affect the perpen- 
dicular of the lines, not vibratory in its character, would 
affect each line equally, and the line at the bottom of the 
shaft would be parallel, if not vertically identical, and so 
would practically be perfect. If, however, as I suppose, the 
difficulty is in either of the vibrating motions, I would sup- 
pose the hanging or suspending the plummet in oil would 
suffice. But I would still insist on another shaft being sunk, 
as before stated. The subject is an interesting one to en- 
gineers, and I would (for one) like to hear the views of the 
profession. By the way, Messrs. Editors, will you or the wri- 
ters for your " Correspondence " column, give us the history 
of the Mount Cenis Tunnel in this same connection ? 

Clarksville, Tenn., G. C. Breed. 



Hoosac Tunnel. 

Messrs. Editors : — Your Californian correspondent, with 
the titles attached of A.M. and M.D., on page 372, current vol- 
ume, contends " that the plummet cannot be depended on to 
give a vertical line for a central shaft to the tunnel, in conse- 
quence of the earth's rotation, which causes a deviation to 
the west, in geometrical progression, with the depth." 

The earth's rotation tends to a deviation in its own direc- 
tion, or east, in the simple ratio of the depth ; but the tend- 
ency to deviate, for all practical purpose, is counteracted by 
the earth's constant central attraction. 

We can, however, suppose an extreme case, when the plum- 
met has descended under the influence of the eastern devia- 
tion, unrestricted by the central attraction, and its descent 
being arrested, the string would represent the rod of a pendu- 
lum, and the plummet would vibrate till the vibration was 
stopped, when it would re3t on the true vertical line. The 
length of the tunnel is not recollected, but if it were 6 miles, 
or 3 miles each way from the center, a rise of 6 feet at the 
the ends above the center would be required to meet the 
spherosity of the earth. The tunnel is assumed to be straight, 
which would in effect be equal to a descent from each end 
towards the center. If the tunnel followed the arc, instead 
of the straight chord, its floor would be on a level throughout 
and vertical shafts from any part of the surface would enter 
it at right angles ; whereas any vertical shaft to the straight 
tunnel would enter obliquely, except at the central point. 

Pittsburgh, Pa. T. W. B. 

A series ' of experiments made with water and benzole, 
water and oil of cloves, water and sulphide of carbon, has 
been made, and shows that two liquids, not miscible with eacli 
other when in contact, boil at a lower temperature than when 
the most volatile of these liquids is brought to ebullition by 
itself. 
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IFor the Scientific American. ] 
SUCCESSFUL APPLICATION OF STEAM TO CANAL BOATS. 



BT T. MAIN. 



In the winter of 1867-8, the writer, after considering 
various methods for applying steam for towing on the canals, 
conceived the plan of locating an ordinary screw propeller in 
the center of the bow of the ordinary canal boat, in a cavity 
or opening (tapering in shape, and terminating about 20 feet 
from the bow) which is formed for that purpose, with the view 
of preventing any agitation of the water, of displacing it at 
the bow, and of replacing it at the stern of the boat ; and, in 
order to show the indications with this method of propulsion, 
a working model of a boat, and a section of the canal, on a 
scale of J inch to a foot, were constructed and tried in the 
spring of 1868. 

Various models and experiments were tried until September, 
1870, when the canal boat Geo. Barnard (a lake boat, 90 feet 
X 17 feet X 6 feet draft, and which carries 200 tuns) was 
procured, and steam power applied on this plan, at Nyack, for 
the purpose of making an actual trial on the Erie canal, to test 
the speed, the consumption of fuel, and to find whether there 
were any objections to its working when going through the 
locks, and running on the canal. Accordingly, on Novem- 
ber 4th, after everything had been made ready, the Geo. 
Barnard left Nyack on a trial trip to Schenectady (on the Erie 
canal) and back, a distance of over three hundred miles, going 
with her own steam all the way. 

The results of this trial prove that steam can be applied to 
ordinary canal boats to propel them three miles an hour, or 
twice the speed of the present loaded boats,- without any 
injurious action on the canal banks whatever. 

That the speed of the boat is the same on the canal as on 
the river. 

That the boat can go through a lock in six minutes from 
the time the bow enters until the stern leaves it, or about one 
half the time a loaded horse boat takes ; for, owing to the 
screw being in the bow, when going up the boat can be 
drawn against the upper gate, against the current, allowing 
the lower gate to be promptly closed. 

That the boat will pass over the tow lines of other boats. 

That it can be handled in the locks by three hands. 

That a loaded boat can be run 72 miles per day, on one tun 
of coal, costing $5, while the towing for horse boats has cost 
40 cents per mile this season, or $28"80 for 72 miles, and they 
take two days to go that distance, and have to pay the crew 
for two days instead of one. 

That, if desired, this boat will tow one or more loaded 
boats at a moderate speed. (She towed a boat loaded with 
135 tuns of cargo, at Rondout, at the rate of 2J miles an hour.) 

That steam can be applied to any canal boat at a cost of 
about $600 for altering the boat, in addition to the cost of the 
machinery, and then she will be capable of doing twice as 
much business as before. 

That such a boat can go on the canal, river, or lake, with 
her own steam, and so dispense with all charges for tunnage. 

That steam can be advantageously applied to a canal boat 
or barge, with a smaller reduction of the carrying capacity, 
on this plan than on any other, as the boat can be built very 
full, and yet the water can flow to the screw, and go from it 
very readily. 

That a boat carrying 200 tuns of cargo, on this plan, with 
a 16-horse power engine, and burning one tun of coal in 
twenty-four hours, will go three miles an hour, while the 
carrying capacity is only reduced ten tuns by the application 
of the machinery, and if a greater speed is desired it can be 
obtained by applying more power. 

The steering qualities of the Geo. Barnard, when loaded on an 
even keel, are all that could be desired, and she behaved very 
well throughout the trip ; the only tiling found to be needed 
was a jet in the smoke pipe, so that the steam pressure could 
be maintained when cleaning the fire, or when the smoke pipe 
was lowered to go under the bridges. 

The action of the engine and boiler was perfect, in fact 
the engine was never stopped until the destination of the 
boat was reached each day. The action of the screw on the 
trial has been found to draw a current into the opening at the 
bow, force it along under the bottom, and replace it at the 
stern, thus allowing the vessel to glide along without making 
any commotion in the water. The boat passed through forty- 
four locks on her way. She passed three loaded horse boats 
above Cohoes, and beat them three hours on a run of nine 
miles, thus showing that there is now no difficulty whatever 
in successfully applying steam to canal boats on the Erie, 

Champlain, or Hudson & Delaware canals. 

■#. ^ » 

Alloys of Copper, Tin, Load, Zinc, with Man- 
ganese, 

In the year 1826 a spoon, made by Messrs. Zernecke, of 
Berlin, was analyzed, and the alloy was found to be composed 
of copper, 57'1 per cent ; manganese, 19'7 per cent ; zinc, 23'2 
per cent. This analysis is included in a chapter on " Kuperf- 
mangan," by Mr. Johann Tenner, in his " Handbuch der Met- 
all-legirungen," published at Quedlinburg. Berthier produced 
a large number of alloys of manganese with various metals, 
and has recorded their principal properties. Although there 
is no published account of such experiments, Dr. Percy some 
years ago thoroughly investigated the nature of manganese 
alloys. There are also specifications of patents, one in the 
name of Emil Stoehr, dated 1862, the other in the name of 
Oscar Prieger, dated 1864, both claiming the original discov- 
ery of this class of alloy. Whilst, therefore, the alloys of 
copper, zinc, and other metals with manganese, have been 
more or less known to the metallurgist for more than forty 
years ; whilst their valuable physical properties have been 
fully described; whilst, moreover, manganese in its ores al- 
most approaches iron in its abundance and in its value, and 
whilst for years being suffered to escape as a waste product 



from almost every large alkali works, we find the metallur- 
gist has not succeeded in reducing it to serve widely except 
when yoked with iron. Attention was directed to this subject 
by the late Mr. John Keates. To produce metallic manganese 
was not from the first attempted ; and it is with extreme dif- 
ficulty that even small quantities of this metal can be pre- 
pared. From the first it was discovered that in using any of 
the ores of manganese the iron and the silicon completely 
destroyed the value of the product. Having obtained a com- 
paratively pure oxide of manganese, recovered from the 
" still-liquors," and having mixed this with oxide of copper, 
not metallic copper, together with wood charcoal, all finely 
ground and intimately mixed, the charge was put into a 
plumbago crucible, then heated in an air furnace at an intense 
heat from three to four hours. It was found when the pot 
was taken out that, still suspended in the charcoal, and not 
run down to the bottom, were innumerable fine shots of a 
bright white metal ; these being separated by washing and 
placed again in the crucible and heated, fused into a prill or 
button covered with a layer of green vitreous slag. The pro- 
cess was continued, until some small ingots were produced, 
and on these experiments were made as to their malleability 
and ductility. The alloy was found to be very hard and brit- 
tle when hot, but when cold, although still hard, it rolled 
with ease, and was highly elastic. The proportions of the 
alloy were about — copper, 75 per cent ; manganese, 25 per 
cent. When the simple alloy had been produced in sufficient 
quantities, compound alloys with zinc were tried in various 
proportions, and these again rolled with complete success. 
Certain mixtures of copper, zinc, and manganese possess the 
advantage over both German silver and yellow metal that, 
whereas the one will only roll cold, and the other hot, the 
manganese alloy rolls from hot to cold. The laboratory ex- 
periments having been completed, an air furnace was built in 
which a 1 cwt. plumbago crucible was used. The results 
were precisely the same as those obtained in the laboratory, 
only it was found that by stirring the charge a few minutes 
before the crucible was taken out of the fire, by far the great- 
er portion of the metal that before was in small fine shot, 
needing very careful washing, now settled to the bottom of 
the pot, and could be poured out as a bar or an ingot, the 
slag also melting, and the unconsumed charcoal floating on 
the top. This experiment was continued until several hun- 
dredweights of the alloy were produced, so that it might be 
subjected to various tests, and also that some approximate es- 
timate of its cost and value might be formed. As a simple 
alloy, in which the proportions of manganese range from 5 
per cent to 30 per cent, it is both malleable and ductile, with 
a tenacity considerably greater than that of copper. With 
zinc, a compound alloy, resembling in some of its qualities 
German silver, is obtained. The alloy of copper and manga- 
nese combines with tin, lead, and other metals, and from 
these castings are made, and applied as bearings for machin- 
ery and other similar purposes. It was not the nature of the 
metal itself that prevented its being widely used ; it was its 
cost. The waste of manganese is Very considerable, over 10 
per cent remaining unreduced, and forming a silicate ; the 
wear and tear of the plumbago pots and the furnace incurred 
a large expense, and in proportion to the quantity of metal 
produced the fuel consumed and the labor expended were 
great. The work was therefore for a time arrested by an ob- 
stacle which not unfrequently bars the path of the inventor. 
It was, however, now simply a question of cost. The waste 
of manganese in alloys rich in that metal will, it is feared, 
always be considerable, but the value of the raw material 
would permit some such loss, could the other points be ob- 
tained — and these, it is believed have now been achieved. 
The metal has been produced by heating a mixture of car- 
bonate of manganese with oxide of copper and charcoal in a 
tolerably large reverberatory furnace, and not in a small and 
costly pot. The fuel used has been principally the common 
slack or small coal of the district, and not coke. The labor 
has been proportionately reduced, and a series of alloys are 
produced that ere long promise to play no unimportant part 
in the arts and manufactures. It is the excellent furnace ar- 
rangements of Mr. Siemens that have assisted in overcoming 
the difficulties at first encountered, by affording the intense 
heat needed, with a non-oxidizing flame, in a quiet atmo- 
sphere. 

Specimens exhibited. — (1) Manganese and copper in various 
proportions, from 35 per cent to 5 per cent of manganese as 
ingot, sheet, and wire. (2) Copper, zinc, and manganese ; also 
in different proportions, and in a variety of applications. 
(3) Copper, zinc, manganese, and tin ; as ingots and as bear- 
ings. (4) Copper, manganese, and tin, in several different 
proportions ; as bars. (5) Copper, manganese, and lead. — J. F. 
Allen, Esq. F. C. S. Before the British Association. 



EYESIGHT AND THE HICBOSCOFE. 



[Condensed from an article In " Good Health," by Professor John T bin, New 
York.] 



Tbere Is an Under-Current. 

It has long been known that a current is constantly flowing 
into the Mediterranean from the Black Sea, and from the 
Atlantic, besides the numerous rivers pouring in always 
abundantly, and the question has often been asked : How is 
it that the great Midland sea does not become over-full ? The 
answer is: Because, while a surface-stream flows in through 
the Strait of Gibraltar, a stream deep down is constant- 
ly flowing out ; and the existence of this under-current 
is said to have been proved by a captain, who sunk a basket 
of stones by a rope to a considerable depth, where, being 
acted upon by the strong stream, it towed the boat out against 
the surface-current. Nevertheless, the existence of the under- 
current has often been questioned. Dr. Carpenter, however, 
who has recently returned to England from a dredging-cruise 
in the Mediterrenean, states that he took much pains to in- 
vestigate this question, and ascertained that the outflowing 
under-current does really exist. 



In using the microscope, I have found that the best system 
is that recommended by Dr. Carpenter. It is to alternate the 
use of the eyes, always keeping the unemployed eye open. 
But I feel confident that it is of no use to keep the unem- 
ployed eye open if it be made to stare at a dead-black surface. 
It is the exclusion of light from one eye, and the consequent 
unequal action of the visual organs, that is thus produced, 
that causes the mischief that we dread ; and it matters not 
whether this unequal action be produced by covering the eye 
with the eyelid, or by excluding the light from it by other 
means — the result is the same. In making observations with 
the microscope, all extraneous light should be excluded from 
the eyes. Hence the value of a properly arranged shade. 
Such a shade, however, should consist of more than a mere 
flat sheet of pasteboard covered with velvet. It should have 
a perpendicular portion, rising up in front of the face, and 
cutting off all light except that which comes through the 
microscope. And now, having provided a shield of this kind, 
which, by the way, is easily made of pasteboard, blackened on 
the inside with dead-black varnish (made of alcohol, lamp- 
black, and a very little shellac), if we punch an inch hole at 
such a point that the unoccupied eye can see it in the same 
way that the other eye looks through the instrument, we will 
find that the fatigue experienced by that eye is vastly less 
than when it is exposed to the dead-black surface. A few 
trials will set at rest all questions on this head, and the change 
from light to darkness is easily made by simply slipping a 
piece of blackened paper'or card over the hole. 

With few exceptions, we use altogether too much light 
with the microscope. Where a full flood of light is passed 
through a transparent object, the finer points are apt to be 
" drowned " out entirely ; and it is only by modifying the 
amount of light by means of the diaphragm, that we are 
enabled to make out the more delicate details. Hence it will 
be found that the use of the bull's-eye condenser, for concen- 
trating the light on the mirror, and consequently augmenting 
the amount of light passing through the object, is, in general, 
totally unnecessary. This arrangement of the illuminating 
apparatus is totally different in its effects from that of the 
achromatic condenser, and cannot be substituted for it, as some 
persons seem to think. 

The first requisite in the light that we use is whiteness. 
Hence daylight, the light from a white cloud, the artificial 
white cloud illuminated by daylight, the light from the old- 
fashioned argand lamp burning sperm oil, the modern student 
lamp burning kerosene oil, and its various modifications, and 
the argand gas-burner are good — their excellence being about 
in the order here laid down. Common gas-light, candles, and 
kerosene lamps are inferior just about in the older we have 
named. White light is not nearly so fatiguing to the eyes 
as the reddish glare from a half-smothered combustion. 
Hence, in all cases we must seek to have the most perfect 
combustion and highest possible temperature of flame in our 
sources of artificial light. It is true that this gives rise to 
great heat, but this difficulty is easily obviated by the use of 
a proper screen or shade, and none will be found better than 
the one previously described. Indeed, when working by arti- 
ficial light, it will be found that the heat is one of the most 
efficient causes of i njury to the eyes, and the screen that we 
have mentioned is, perhaps, quite as useful, from the fact that 
it cuts off heat, as from its excluding unnecessary light. 

The second requisite is steadiness. Nothing is more trying 
to the eyes than a flickering light. Of all sources of light, 
the naked gaE-flamc is the most unsteady ; and yet we have 
seen young men working away with it for hours. The argand 
gas-lamp with glass chimney is much more steady, but it is 
not quite as white as a well-trimmed German 6tudent-lamp, 
burning good kerosene oil ; and as this means of illumination 
is the most accessible in this country, it is probably to be pre- 
ferred above all others. 

There are certain conditions of nearly equal importance 
that ought to be found in the microscope itself, and that are 
found in the instruments of the best foreign makers, as well 
as those of this country. A very trifling want of correct ad- 
justment on the part of the microscope produces a very 
injurious strain. Hence the necessity of a ready means 
of producing a delicate and accurate adjustment of the 
focus of the microscope. This is totally wanting in some 
instruments, and within a few days we saw, in an Eng- 
lish scientific periodical, an advertisement of a micro- 
scope which claims superiority on the ground that it does 
not require focusing. Such a microscope must be essen- 
tially bad, except for a very limited class of objects. All good 
microscopes are furnished with arrangements for focusing. 
A second requisite is that the instrument should be so steady 
that the object shall be retained in view ar.d in focus without 
change. Any tremor is injurious to the eyes, and especially 
is this the case when that tremor produce a continual change 
in the relation of the object to the focus. A single hour's 
work with a lens held in the hand or mounted on an unsteady 
stand will cause more injury to the eyes than wetlis of work 
where a first-class instrument of far higher power is used. It 
has always seemed to us that watchmakers, engra\ ers, and 
those who use lenses, do not sufficiently appreciate this fact. 
They in general mount their lenses on wire stnnde, which 
tremblingly respond to every footstep that falls uiion the 
floor, and thus cause continual demands upon the eye for re- 
adjustment of focus. Wherever a microscope — single or 
compound — is used for more than a few seconds, it ought to 
be mounted upon a stand so firm that all vibration, and 
especially all disturbance of the focusiDg, will be avoid- 
ed. 
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Shaw's Cotton Seed Huller. 

The proper hulling of cotton seed is a matter of much im- 
portance, in a commercial point of view. Our readers having 
perused the valuable articles on Cotton Seed and Cotton Seed 
Oil, published in this journal during the past year, will stand 
in little need of any argument on this point. If the seed be 
much broken in the hulling process, so as to approximate 
the quality of meal, its spoiling during exportation is almost 
certain. We have been shown a letter, from a London firm, 
attesting that a lot of seed, hulled by the machine shown in 
our engraving, was shipped to London from this country, not 
only arriving in perfect condition, but yielding 43 lbs. of oil 
from 165 lbs.of seed,in the samples tested, the oil being of excel- 
lent quality, not inferior to that extracted from Egyptian seed. 

In an agricultural point of view, the proper and 
economical hulling of the seed is also of importance, 
since the hulls which are worthless for industrial 
purposes, or for feeding contain nearly all the fer- 
tilizing elements of the seed. 

We are informed that since the shipment of seed 
to London above referred to, other lots have been 
sent with equal success. If these are facts, as stated, 
they establish the possibility of shipping hulled 
seed, and will undoubtedly open the dpor to a largo 
foreign traffic in this article. 

The operation of the machine is extremely sim- 
ple, as is also its construction. 

The seed is placed in the hopper, A. From this 
hopper it falls upon an endless apron, which carries 
it along and drops it into a- vertical chute, from 
whence it is carried by a screw conveyer through 
the center openings of two revolving chilled iron 
plates, inclosed in the case, B.'and passed through 
between their surfaces to be hulled. These hulling 
plates have a peculiar "dress," the action of which 
is to decorticate the kernels of the seed. 

The seed, passing downward from the hulling 
plates, meets a blast, generated by the fan-blower, C, 
which blast carries up all such seed as is imperfect- 
ly hulled, together with the perfectly separated 
hulls, and deposits them upon the " separators," D. 
These separators are screens, upon which a series of 
fingers play, rubbing the imperfectly separated seeds 
and hulls, and completing the work of the hulling 
plates. 

Very little of the seed is thus imperfectly hulled 
by the plates, and the passage of the same through 
the separators completely supplements the operation 
of the plates. At the same time the air blast re- 
moves all dust, and also acts to dry the hulled seed. 
A second separator in the opposite side of the machine 
from D separates the small portion of seed that may 
have been crushed in passing through the hulling 
plates, the crushed portion being used as food for 
cattle, while the sound and comparatively uncracked 
portions, constituting the greater bulk of the product, 
are reserved for exportation, or for home oil manu- 
factories. 

Patented Nov. 9, 1869, and June 7, 1870. For information 
concerning these machines address Jewell & Ehlen, 93 

Liberty street, New York city. 
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GAS STOVE. 



desirable, we reproduce the engraving of it from the journal 
referred to. 

a', the air-passage (2-inch tubing), passing underneath the 
floor to the outside of the building, and protected by an air- 
brick. 

a", the exit-flue. With a view to the economization of 
heat, this may be considered as part of the stove. As 
much of it as may be convenient should, therefore, be fixed 
in the room. 

&', an air-chamber, through which the air circulates, enter- 
ing below through the tubes, b", b'". c, the ring-burner. 

d, a circular doorway for lighting the gas and examining 
the hight of the jets. This is closed by a disk of glass set in 
a tight-fitting ring, fastened by a bayonet-joint. 




erected across the Ganges at Cawnpore, and which will carry 
on tire top surface the rails of the Oude and Kohilkund rail- 
way, and below, a good and substantial roadway for bullock 
trains or ordinary traffic. The bridge is to be formed of lat- 
tice tubular girders, the hight over all being ten feet eight 
inches, and the bullock road nine feet wide by eight high. 
The bridge, when complete, will consist of 23 spans each of 
110 feet in length, resting upon cylindrical piers of brick- 
work, and the weight of materials in each will be about 75 
tuns. 

The method hitherto adopted for launching girders of these 
dimensions has been simple haulage by means of chains and 
pulleys, which has been attended with great loss of power, 
delay, and many other inconveniences. The mode adopted 
and devised by Messrs. Campbell, Johnstone & Co., 
avoids waste of power, has nothing to do with either 
chains or pulleys, and depends entirely upon direct 
propulsion. The span having been built up on the 
shore, rests at each end upon a series of ten wheels, 
which are propelled by ten hydraulic rams, five on 
each side ; the number may of course be diminished 
or increased, according to the work to be performed 
— and to these wheels, which play upon a rail be- 
neath the bridge, there is fitted a worm and worm- 
wheel moved by a ratchet brace, which is set in mo- 
tion by five men on each side working handles up 
and down, who can propel 150 tuns at the rate of 
nine inches in the minute, a speed which, with a 
slight alteration of the machinery, will be increased 
to a foot. In this instance a bridge 2,530 feet in 
length, is to cross the Ganges in 23 spans of 110 feet 
each. Every section (each including two spans) will 
be launched from the same shore, and all will be 
driven across by the apparatus and moved from pier 
to pier as required. The bridge was designed by 
Mr. Heppel, C. E., and has been constructed by Messrs. 
Campbell, Johnstone & Co., to whom belong the en- 
tire credit of devising the apparatus for the fixture of 
the superstructure. — Serapath's Journal, 



AUTOMATIC BOILEB FEEDEB. 



A correspondent of the Journal of Gas-Lighting (London) 




gives a description of a gas stove, which is not open to the 
objections against such stoves as they are usually constructed. 
It may be easily made anywhere by ordinary sheeMron 
workers, and as such a stove would be in many cases very 



SHAW'S COTTON SEED HULLEE. 

The exit-flue may extend horizontally a considerable dis- 
tance — say 30 to 50 feet — if within such limits it can be con- 
veyed into a constantly-used chimney, or, in any case, one 
with a good up-draft. If no chimney be available, the 
flue may be carried (horizontally) any reasonable distance to 
the outside of the building, the end being turned up in the 
usual manner. By a slight alteration in the fitting up — that 
is, by connecting the air-tubes, b", b" — so as to receive air 
from outside the house, a constant flow of fresh (warmed) air 
would be admitted to the room. 



Rapid Telegraphing. 

There was great rivalry between the Western Union and 
the other telegraph companies having lines between this city 
and Washington, D. C, as to which should transmit most 
rapidly the annual message of the President, delivered to the 
Senate and House of Representatives on December 5th. The 
message contained about 9,000 words, and was transmitted 
over 10 wires by the Western Union Company, dropping 
copies at Baltimore and Philadelphia in 37$ minutes, or at 
the average rate of 25 words per minute on each wire. 

The entire message was transmitted by the Bankers and 
Brokers' and Franklin Companies in 70 minutes, employing 
two wires each. This was at the rate of 33 words per minute. 

The Franklin Company used two wires until the message 
was completed, and a third wire for 15 minutes, the average 
time being 70 minutes, and the average speed 28 words per 
minute. 

The Bankers and Brokers' Company used two wires, the 
average time being 70 minutes, and the average speed 35 
words per minute. One of these wires averaged 39 words 
per minute — Mr. Benjamin Johnson sending and Mr. I. S. 
Fitch receiving. 

The result in the strike in January last drove from the 
Western Union to the opposition companies, greatly to the 
advantage of the latter, some of the best operators formerly 
employed by the former. The operators of the B. & B., and 
Franklin lines may justly feel proud of this achievement and 
their substantial demonstration of superiority. — The Tele- 
grapher. 

The Mode ./f Erecting a Railway Bridge across 
the Ganges. 

Last month a party of engineers, headed by Sir John Ben- 
nie, visited the works of Messrs. Campbell, Johnstone & Co., 
at Silvertown, to witness the exhibition of a new method of 
launching girders or bridges without scaffolding. The struc- 
ture which formed the subject of the experiment was two 
spans, each 110 feet in length, of a bridge which is to be 



Thii new feeder is the invention of the English 
enginee Mr. Macabies, and is designed to maintain a 
constant level in steam boilers. It is composed of a 
cylindrical receiver furnished with two spherical 
valves, one slide valve, and a floating water gage. 

The receiver is put in communication first with the 
atmosphere and the hot water of a reservoir, and then 
with the steam and water of the generator. 

It is in reality a supply cylinder of small capacity 
working automatically, and having no parts liable 
to derangement. The work of supplying the boiler is 
reduced to a simple surveillance of the apparatus. 

According to the English Mechanic, when the float 
is down, as in the figure, the steam in the receiver 
can escape by the valve at the upper right hand cor- 
ner, and hot water from the proper reservoir flows in 
by the valve at the lower left hand side. As the receiver 
fills, the float rises and closes the right hand upper valve ; the 
steam, then acting upon the water of the receiver, closes the 
valve which admits the supply and opens the valve upon the 
opposite side, which communicates with the boiler. The 
water, being subjected .to equal pressure above and below 




flows into the boiler by virtue of its weight. The float de- 
scending with the water shuts the steam valve and the water 
again flows in. 



Dyeing Articles made op Horn Biack. — The objects 
made of horn, and ready for use, but not yet polished, are 
placed in a lye of caustic soda or potassa, and left therein 
until a portion of the surface has been dissolved, which may 
be readily detected by the somewhat fatty feeling the horn 
assumes when touched with the fingers. The objects are 
next washed in pure fresh water, and afterwards passed 
through Lucas' aniline black. After having been dried, the 
objects are washed, and, lastly, polished. 
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PB0PBIET0BS AND FOBEMEN. 



A mechanic writes us: "I must caution all mechanics 
against using their inventive genius, if they have such a boss 
as I have got, lest they on Saturday night get a note in their 
book, informing them that they are no longer wanted." 

Proprietors of manufacturing establishments sometimes 
imagine that because they purchase the intelligent labor of 
their operatives, and grudgingly dole out, at the end of the 
week, its moderate wages, they can lay claim, or ought to lay 
claim, to the private brain work of the individuals so unfor- 
tunate as to be under their employ. We advise every me- 
chanic, who has such an employer, to leave him as soon as he 
can find another situation, for he certainly cannot make a 
change for the worse. 

But, while there may be some such employers, we are glad 
that our experience warrants us in saying that they are ex- 
ceptional. The majority would be glad to see a talented op- 
erative working his way from the ranks, and would (so long 
as lie does not neglect the duties for which he is paid), en- 
courage, rather than discourage, any effort he might make to 
that end. Cases are not rare where young mechanics have 
added their inventions to the capital stock of the firms in 
which they were employed, and become partners. Mechanics 
should, however, remember that they have no right to use 
the time of their employers in the furtherance of their own 
private interests, and that they deserve not only rebuke, but 
discharge, should they, without the full knowledge and con- 
sent of their employers, surreptitiously make models, or 
drawings, instead of attending to their proper work. 

In many cases, the power to employ, or discharge, is vested 
in a salaried foreman, possessing no direct interest in the 
business which he superintends. Whenever this is the case, 
proprietors should recollect that a foreman will " bear watch- 
ing," as well as his subordinates. It is to our knowledge, not 
without precedent, that foremen take a leaf from the book of 
municipal management, and make a trade of indulgences to 
the workmen under them. In other words, they roll a bribe 
like a sweet morsel under their tongues, and the man who re- 
fuses to pay tribute finds, after a while, that he must make 
way for perhaps some inferior workman, having less self-re- 
spect, and more love for unrighteous mammon. 

In general, we believe proprietors of large establishments 
are too careless of the personal welfare of their employes, 
and might secure better service, and advance their own inter- 
ests, by seeing that justice is impartially administered by their 
foreman. No man ever yet lost any thing by showing his 
help that he had, at least, the regard for them which common 
humanity claims. 

HOW VEBMICELLI AND MACABONI ABE HADE. 



cently established at Nos. 811 and 813, Avenue A, in this city. 

Feeling that a description of the processes employed would 
be of interest to our readers, we this week visited the works 
mentioned, and were rewarded by witnessing for the first 
time a very interesting series of manipulations, which, though 
extremely simple, require for their conduct great care, skill, 
and experience, to secure uniformly good results. 

The first step in the manufacture of these articles, is the 
preparation of the dough. This is done in machines strongly 
resembling pug-mills for mixing clay for brickmaking. The 
tempering of the dough is not done by any particular formula, 
the variations in the quality of the flour used not permitting 
the use of a particular specified quantity of water. The tem- 
pering is a work of great nicety, as upon it depends the per- 
fection of the subsequent processes. 

The dough taken from the mixers is put into a press, and 
compressed into cylinders about seven or eight inches in 
diameter, and from twelve to fourteen inches in length. 
These dough cylinders have considerable consistency. They 
may be handled without detriment to their shape, which 
exactly fits the cylinders of powerful hydraulic presses of 
peculiar construction. Into these cylinders the dough is 
placed, and pressed through holes in former plates at the 
bottom of the cylinders. 

For macaroni, the holes in the former plates have each a 
plug which is supported from the inside, and which is enough 
smaller than the hole to leave an annular space all around it. 
Through this annular space the dough issues in the form of 
long tubes, which are removed, cut Into proper lengths, 
and placed on trays formed of cloth of loose texture, 
stretched on square frames of a convenient size for handling. 
These trays are placed in frames in a darkened room, where 
they remain till the macaroni is fully dried. 

Vermicelli goes through the same operations as macaroni, 
until it reaches the hydraulic presses. In these presses the 
former plates used for vermicelli are made with concentric 
groups of holes, each group containing about forty-eight holes, 
and each hole being about one tenth of an inch in diameter. 
When the pressure is applied the dough issues through these 
holes in threads resembling catgut in appearance almost ex- 
actly. The pressure to which it is submitted causes it to 
become heated ; and to cool it and partially dry it, a blast of 
cold air is made to play directly upon it, a flan blower being 
used for this purpose. The operation is completed by cutting 
the condles of forty-eight threads into proper lengths, twist- 
ing the lengths up into graceful coils, drying, and packing. 

We understand the concern is now working about twenty- 
five barrels of flour per day, with city orders for all they can 
produce. 

Mr. L. Mendelson, the head of this establishment was the 
originator of the Mendelson Bank-Note Reporter, and is well 
known as one of the many German citizens who have brought 
with them to this country rare business talents and great 
commercial enterprise. 

CLOSE OF VOLUME XXIII. 



pie, will come along, sweeping the snow from its own track 
very nicely, but depositing it upon the track of its next neigh 
bor, whose following machine chucks it back again where it 
came from. This sort of fun is sometimes kept up for a 
whole day ; time and labor of man and beast are wasted ; 
public travel obstructed, and the companies lose much 
money. 

The draft of the large snow scrapers is very heavy, and 
quite ruinous to the health of the horses. We have seen the 
vapor of perspiration from some of the twelve-horse teams 
rise above the third-story window of our office, after the 
efforts of the poor animals to drag the machine. 

The companies ought to join hands, and wholly remove the 
snow from all crowded places, either by carting or melting. 

By the practice of a little common-sense and ingenuity it 
would be easy to clear, and keep clear the tracks throughout 
the whole length of every city line. The aggregate loss of 
the various companies from snow obstructions is enormous. 
On some occasions all travel is suspended, and the entire 
forces of men and animals, with extra laborers, are employed 
to dig the snow ; hut as it is not removed, the rails are soon 
again covered. 

There is a grand opportunity for an ingenious person to 
make a fortune by the invention of an effective machine for 
doing the above work. 

On Broadway they employ to clear the gutters, snow scrap- 
ers, consisting of planks set on edge, diagonally to the line of 
draft. Eight horses drag the machine along, and they suc- 
ceed in throwing up a portion of the snow into a windrow, 
and temporarily cleaning the gutter. But the immense travel 
of vehicles soon rolls the snow back again. 

The best method is to remove the snow altogether ; and 
probably the best way to do that, is by the application of 
steam. 

In London they employ old steam fire engines for this pur- 
pose. The snow is scraped up into great heaps near the 
sewer openings, and jets of steam are then applied, by which 
the mass is quickly melted, and disappears through the 
sewers. This is a very speedy and effective method of get- 
ting rid of street snow and ice. We hope that our city au- 
thorities will give it a thorough trial this winter. 

SUCCESS AS THE MEASUBE OF ABILITY. 



Macaroni and vermicelli are articles of food originally, we 
believe, prepared in Genoa, in Italy. The former is a dough 
of wheat flour and water, made into a pipe-like form, a little 
larger than the barrel of a goose quill, and dried till it is 
hard. The latter is a simple dough of wheat flour and water, 
or a mixture of flour, water, eggs, sugar, and saffron, made 
into threads, and dried like macaroni. 

Except in a few small establishments, where the work has 
been generally performed by hand, the manufacture of these 
articles has not until recently been prosecuted in this country. 

The Mendelson Vermicelli and Macaroni Works is an ex- 
tensive steam manufactory of macaroni and vermicelli, re- 



The never-ceasing tide of time has brought us to the close 
of our twenty-third volume. The six months consumed in 
its publication have been months of steady progress and 
•healthy growth, and have brought us many gratifying assur- 
ances that our efforts to please our patrons are successful and 
duly appreciated. 

The contents of the volume are, we think, unprecedentedly 
rich and varied, and its numerous engravings maintain the 
standard of high excellence we have always sustained in this 
department. 

The correspondence contains very much instructive practi- 
cal matter, and constitutes a very valuable feature of the vol- 
ume. 

Towards the close of the volume we started a new feature, 
namely, a column of queries, wherein the information desired 
by our readers may be made known to practical men, and 
practical answers received from correspondents so situated as 
to be in possession of the information required. We think 
this column will call out a vast amount of practical informa- 
tion which will be placed at the disposal of all our readers. 

Our miscellany has comprised the most instructive and 
popularly written articles on theoretical and practical sub- 
jects, obtainable from the best home and foreign sources, and 
the editorial articles have been written with a view to sug- 
gest thought, and to indicate the general current of progress 
in science and the arts. 

That our efforts to keep ahead of all competitors in our 
peculiar field have been successful is indicated by the steady 
and healthy growth of our subscription list, and the unmis- 
takable- signs of satisfaction gathered from our extensive 
correspondence. 

To the press at large, and our exchanges particularly, we 
are indebted for many favorable notices and warm commen- 
dations. Our articles have been extensively copied and cred- 
ited, both at home and abroad. 

We feel that we are justified in appealing to the friends of 
the Scientific American to aid us in increasing our circula- 
tion, and feel confident that the appeal will be responded to 
by a large accession of new subscribers for 1871. 

Meanwhile we shall continue unabated our efforts to keep 
in the very front rank of popular scientific publications, and 
shall neglect no opportunity to add to the attractions, general 
interest, and value of our paper. 



BEHOVING 8TBEET SNOW AND ICE. 



On some of our thoroughfares, where rival horse-railway 
companies have adjoining tracks, the efforts which they make 
to remove the snow is sometimes ludicrous, if not foolish. 
The great scraper of the Third Avenue Company, for exam- 



The world usually accords the merit of ability to those 
who achieve success in any field of effort, and it is right. 
Success is the evidence of ability — ability to succeed — noth- 
ing more. Real mental caliber is not evidenced by success , 
unless that success is attained in some occupation or pro- 
fession which requires great mental ability for its conduct. 

A man may succeed in wearing a very small pair of boots, 
if his understanding is sufficiently narrow ; and men succeed 
as often through deficiencies as through proficiencies. A man 
sits daily in front of the Tribune office in this city who makes 
a living by whittling with his feet. This man has no arms 
and has by long practice acquired the power to hold a piece 
of wood with the toes of one foot, while he whittles with a 
knife held in the toes of the other foot. It is quite douDu'al 
judging from the appearance of this individual, whether, had 
he been endowed with arms, he would have achieved either 
the notoriety he now enjoys, or have made half the money he 
now pockets from the wonder-loving groups who gather 
about him. Such success as he has attained has been won 
through virtue of his deficiencies. 

We recollect reading some years ago an account of a won- 
derful dancer whose chief attraction was that he had but 
one leg. With this leg he did what single legs had been 
deemed incapable of doing, and though his dancing fell short 
of a first-class two-legged performance, yet it was really won- 
derful for one leg, and so one leg drew houses where proba- 
bly two would have failed to please the public. 

As with physical defects so with mental. The piano 
playing of the blind negro idiot (?) " Tom," whose perform- 
ance is certainly wonderful for a blind idiot, would lose a 
great portion of its charm if he were once understood to be 
in full possession of the intellect allotted to ordinary mortals. 
He succeeds in making a great impression because he has, or 
is supposed to have, two great defects. 

It often is the case, on the other hand, that men fail be- 
cause they have minds too large for their business. These 
minds will be, must be, occupied with higher things than the 
trivial details of business, and the petty cares, to neglect 
which is to insure failure in most commonplace vc cations. 

Success, then, unless measured by the character of the field 
in which it is achieved, is no measure of mental or physical 
power. Is a man successful ? In what is he successful ? Is 
he a successful dandy like Beau Brummel; a successful 
knave like a modern railroad grabber well known in this 
metropolis; a successful dry-goods clerk; or a successful 
lawyer and statesman, like Clay and Webster ; a successful 
divine, like Whately ; or a successful teacher, like Arnold ? 

Success is, it is true, a measure of ability, but of great abil- 
ity only when it is itself tested by the higher measure of 
.lofty aims, wise purposes, and good deeds. 

THE BELATION OF MINEBALOGY TO CHEHISTBY. 



It is related of the famous Abbe Httay that while examin- 
ing a fine specimen of calc spar on one occasion, he acciden- 
tally let it fall, and it broke into a hundred pieces. He was 
horrified at his carelessness, and, after making due apology, 
began to gather up the fragments. He soon observed that 
every piece had the same shape, and that the calc spar was 
made up of an infinite number of rhombic crystals. This 
circumstance led to the examination of many other minerals, 
and the result was the foundation of crystallography, and the 
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Special Club Premium, 

A New Volume of this journal will commence on the first 
of January next. Any person sending us yearly clubs for 
ten or more copies will be entitled to receive, free of postage 
or express charge, one copy of the celebrated engraving, 
" MEN OF PROGRESS," for every ten names. 

This large and splendid Steel Plate Engraving is one of 
the finest art works of the day, possessing a rare and peculiar 
value over ordinary pictures, by reason of the life-like ac- 
curacy of the personages it represents. The scene of the pic- 
ture is laid in the great hall of the Patent Office, at Washing- 
ton. The grouping is spirited and artistic. Among the 
persons represented are the following eminent inventors : 

S. P. B. MORSE, Inventor of Electric Telegraph. 

CYRUS H. MCCORMICK, Inventor of Reaper. 

THOS. BLANCHARD, Inventor of Lathe for Irregular Forms. 

WILLIAM T. G. MORTON, Inventor of Chloroform. 

SAMUEL COLT Inventor of Revolving Flre-Arms. 

CHARLES GOODYEAR, Inventor of Rubber Fabrics. 

FREDERICK E. SICKLES, Inventor of Steam Cut- Off. 

HENRY BURDEN, Inventor of Horse-Shoe Machine. 

JOHN. ERICSSON Inventor of the first Monitor. 

JAMES BOGARDUS, Inventor of Iron Buildings. 

JOSEPH SAXTON, Inventor of Watch Machinery. 

PETER COOPER, Inventor of Iron-Rolling Machinery. 

JOSEPH HENRY, Inventor of Electro-Magnetic Machine. 

ISAIAH JENNINGS, Inventor of Friction Matches. 

RICHARD M. HOE, Inventor of Fast Printing-Presses 

These noble men, by their own efforts, raised themselves 
from the depths of poverty, and by their wonderful discov- 
eries, conferred incalculable benefits upon the human race, 
entitling them to rank among its greatest benefactors. It is 
but fitting that the remembrance of their achievements, and 
the honored forms of th»'r persons, as they lived and walked 
among us, should be perpetuated by the highest skill of art. 
The picture, which is three feet long and two feet high, 
forms an enduring and desirable object for the adornment of 
the parlor. It was engraved by the celebrated John Sabxain, 
from a large painting by Schussele, and all the portraits 
were taken from life. Every lover of Science and Progress 
should enjoy its possession. Single copies of the Engraving 
$9 ; Three copies, $25. 

One copy of the Scientific American for one year, and a 
copy of the Engraving, will be sent to any address on receipt 
of $10. MUNN & CO., 

37 Park Row, New York City. 

TIMELY SUGGESTIONS. 

Every Employer should present his workmen and appren- 
tices with a subscription to the Scientific American for the 
coming year. 

Every Mechanic and Artisan whose employer does not 
take the Scientific American, should solicit him to subscribe 
for 1871. 

Now is the time for old subscribers whose subscriptions 
expire with the year, to renew. 

Now is the time for new subscribers to send $3 and com 
mence with the new year. 
Now is the time for forming clubs for the new year. 

It Will pay an y ° ne to invest $3 for himself, his sons, or 
his workmen, for one year's subscription to the Scientific 
American. 

It is easy for any one to get ten subscribers at $250 each, 
and for his trouble obtain the splendid large steel plate en- 
graving worth $10. 

It is easy f° r an y old subscriber to get a new one to join 
in taking the paper. 

It is no more trouble to remit $6 for two subscribers than 
$3 for one. 

If any mechanic whom you ask to subscribe says he can- 
not afford it, tell him he cannot afford not to. 

If any One wishes specimens of the paper to examine be- 
fore subscribing, tell him to write to the publishers and they 
will cheerfully mail them. 

If any one wishes an illuminated Calendar for 1871, to 
hang in his office or shop, he can have it sent free on sending 
request to this office. 

If handsome illuminated posters and prospectuses are 
wanted to assist in obtaining subscribers, send to the publish- 
ers of this paper. 

It is the intention of the publishers of the Scientific 
American to make the paper next year better and handsomer 
than any previous year during the last quarter century it has 
been published. 

It is the intention of the publishers to illustrate by su- 
perb engravings all new and practical inventions and discov- 
eries that may be developed during the year. 

For terms to Clubs, see special premium notice given 
above 
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reference of all crystalline substances back to six primitive 
forms. The science of crystals soon commanded the atten- 
tion of chemists, and an instrument was invented, called the 
goniometer, for measuring the angles, and for deciding to 
what class each mineral belonged. 

Later researches seem to point out that there is an Intimate 
relation existing between the crystalline form and the com- 
position of a body, and we may some day discover the law 
by which we can arrive at the composition of a mineral or 
other salt, by measuring its angles, and without the necessity 
of subjecting it to analysis. But this is at present mere spec- 
ulation. 

The peculiar luster, cleavage, hardness, and other physical 
properties of minerals, have been studied, and something like 
an independent science has been established, founded upon 
these external properties. As our knowledge of chemistry 
has increased, and better methods of analysis have been in- 
vented, we are ceasing to lay so much stress upon the out- 
ward forms of minerals, and have commenced arranging them 
with reference to the bases and acids they may contain. 
Chemists have found that all minerals are composed of well- 
known elements combined according to the laws of atomic 
weights, and that they are in every sense chemical salts. 
For example, feldspar is a double silicate of potash and 
alumina, and can be made in the blast furnace and porcelain 
oven as readily as chloride of sodium or saltpeter in the lab- 
oratory. Calc spar and arragonite can be made, the one from 
cold, the other from hot solutions. Every year witnesses the 
artificial manufacture of minerals, and there is a fair prospect 
of our ultimately being able to make every stone there is on 
the earth. 

The time does not appear to be very far distant when we 
shall make even the precious stones, the diamond, the ruby, 
or the emerald, as readily as we now do glass and porcelain. 
Professor Dana, in his unsurpassed book on mineralogy, gives 
the formula of all minerals so far as is known, and classifies 
them according to their chemical constitution, and thus vir- 
tually hands the science over to the chemist. It was not 
until minerals were made artificially that we were able to 
form a rational theory of their probable origin in the rocks. 
Nature's laboratory does not differ from man's inferior imi- 
tation, and as the laws of combination are constant, it is safe 
to infer that the same agencies were employed in producing 
the native minerals that we pursue in making them artifi- 
cially. It is only when we treat minerals as true chemical 
salts that we can assign them their proper place in the uni- 
verse. 

In a recent German work on chemistry, by Professor 
Geuther, of Jena, we find a tolerably full list of chemical 
compounds, and among them a large number that occur 
native, and are known as minerals ; for example, under mag- 
nesium, potassium-magnesium chloride is described as carnal- 
lite; calcium-magnesium chloride as tachhydrite; calcium- 
magnesium carbonate, as dolomite ; calcium-magnesium sili- 
cate, as augite, and so on through a long catalogue of sub- 
stances. The crystalline form, solubility, hardness, specific 
gravity, general properties, and formulas of all salts are given 
v-Wa the occasional observation that this or that compound is 
found in nature as a mineral, but without any break in the 
order of discussion on account of that fact. 

In this way mineralogy becomes incorporated with chemis- 
try, and rocks may be defined to be chemical compounds that 
occur ready made in nature, just as carbonaceous substances 
are traced back to living organisms, and are treated of under 
the head of organic chemistry. It would not occur to any 
one to bottle up gases and to regard them as entitled to found 
a separate science, or to speak of metals, gases, or liquids as 
we do of chemistry and physics. Gases are a part of chemis- 
try, and so are metals and minerals. 

We have called attention to this subject in order to afford 
our readers some knowledge of the great progress made in 
the extent of our acquaintance with the crust of the earth, 
and of the formation of minerals, since chemistry was im- 
pressed into the service of explaining the nature of the 
forces that must have been at work to produce what we see 
around us. It was not until the acid character of silica was 
made known by Berzelius that we were able to manufacture 
glass in a rational and scientific manner, and glass is in fact 
an artificial mineral very much like what we find ready 
made in volcanic craters. 

The manufacture of porcelain, of soluble glass, of saltpe- 
ter, and of many other useful compounds, is conducted in im- 
itation of what is going on in nature, and is now founded 
upon strictly scientific principles. The total number of min- 
erals thus far described does not exceed 700, while the differ- 
ent salts of potash alone amount to nearly as many, so that 
the study of potash in all of its relations involves nearly as 
much labor as the examination of all the minerals that have 
thus far been found. It will thus appear that the relation 
of mineralogy to chemistry is of the most intimate charac- 
ter, and that minerals can only be studied philosophically 
when regarded as chemical salts. 

Agricultural pursuits are beginning to absorb the atten- 
tion and energies of the population of Colorado, which is fa- 
vorable to the development of the resources of the territory. 
That prosperity which depends upon the hazards and uncer- 
tainties of mining is at best but spasmodic, and it is only 
where agriculture is made the fundamental interest that the 
population assumes a settled character and industry is attend- 
ed by permanent rewards. 

Subsciubehs whose term expires with the year will take 
note that this is the last number, and will oblige the publish 
ers by remitting for the new year immediately. 



In accordance with a long established rule, all subscriptions 
terminating with this volume will be discontinued at that 
time. We trust that all our subscribers will not only renew, 
but that they may find it convenient to induce some of their 
neighbors to join them. We intend to give our readers full 
measure and running over, in return for their money. 
That the publishers may calculate the quantity of paper 
to print on the new volume ; and that none may be dis- 
appointed by not getting back numbers, we would impress 
upon all the importance of renewing their subscriptions and 
sending new names as early as possible. 



NEW BOOKS AND PUBLICATIONS. 



The Cabin on the Prairie. By Rev. C. H. Pearson, Au- 
thor of " Scenes in the West," etc. Illustrated. Boston : 
Lee & Shepard. 
This is one of a series of stories called the " Frontier Series," now issuing 
by the above-named firm. It Is a graphic picture of prairie life, full of varied 
stories, and to those unfamiliar with the scenes ft delineates, unique inci- 
dent. As a specimen of good healthy readingforyouths of both sexes, ft is 
unexcelled, while adults may peruse its instructive pages with pleasure and 
profit. The book is one calculated to secure a wide popularity. 

Manual of Social Science: Being a Condensation of the 
Principles of Social Science of H. C. Carey, LL.D. By 
Kate McKeaN. Philadelphia: Henry Carey Baird, 406 
Walnut street. 
We shall in a future issue review hit* book editorially. 

We are Indebted to the Hon. Horace Capron, U. S. Commissioner of Ag- 
riculture for acopy of his report for 1869. It contains a large mass of care- 
fully compiled and valuable statistics, andmany importantpaperson various 
subjects relating to American agriculture. 

Sensible Holiday Presents, 

No present can be more acceptable to a wife, mother, sister, or lady friend, 
than a DottW ashing Machine, price $14, and a Universal Wbinger,$9, 
which are warranted to give entire satisfaction. Mr. R. C. Bkowning, 
Gen'l Ag't, S2 Cortlandt street, N. Y. , will, on receipt of the price, send either 
or both Machines, free of freight, to places where no one is selling; and, al- 
ter using them a month, according to directions, if not entirely satisfactory, 
they may be returned, free of freight, and the money will be refunded. Can 
anything be more fair ? 



Facts for the Ladles. 

Her Royal Highness the Princess of Wales has appointed Messrs. Wheeler 
& Wilson "Sewing Machine Manufacturers to her Royal Highness"— the only 
honor of the kind ever conferred upon a sewing-machine house. 

In the Advertising Agency 

Of Geo. P. Rowell & Co., No. 40 Park Row, New York, everything is so sys • 
tematized that their immense business is conducted without confusion or de- 
lay. They have regularly on file over 5,000 newspapers. 



Back Numbers, Volumes, and Entire Sets of the Scientific American are 
for sale at low prices, by Theo. Tusch, 37 Park Row, New York. 



§tmt gunmfati audi Jomgw $,Mtnt$. 

Under this heading we shall publish weekly notes of some q/' themore vrom- 
inent home and foreign patents. 



Combined Lock and Latch.— F. M. Ranous, Yreka City, Cal.— This inven- 
tion bas for its object to improve the construction of an improved gate 
latch, patented October 26, 1869, and numbered 96,117, so as to make it more 
convenient in use, and more effective in operation, enabling it to be used as 
a lock without interfering with its operation as a latch. 

Safety Valve.— J. Armstrong, Brookfleld, Missouri.— This invention re- 
lates to a new and useful improvement in safety valves for locomotive and 
other steam boilers. 

Animal Tbap.— Ebenezer Oliver, New York city.— This Invention has for 
its object to improve the construction of the wire traps, known as round or 
bee-hive traps, so as to make them better adapted for use. 

Mode of Securing Ships' Anchors.— William Henry Barker, Windsor, 
Nova Scotia.— The object of this invention is the construction of some simple 
apparatus, by which the anchor. can be hung to the catheads and instanta- 
neously let go when necessary, and avoiding all the principal objections to 
any of the machinery now in use for that purpose. 

Method of Coupling Pipes.— George C. Germain, Cuyahoga Falls, Ohio. 
—The object of this invention is to so connect gas and water pipes, made of 
asphaltum or other suitable material, that the Joints will be entirely water 
or gas proof, and readily applied. 

Chair.— C. R. Long, Louisville, Ky.— This Invention relates to a new and 
useful Improvement in chairs, and consists in the mode of securing the seat 
to the legs, whereby the ordinary upper rounds and stretchers of the chairs 
are dispensed with, while the seat is made detachable, and the chair strong 
and durable. 

Water Wheel.— Daniel W. Case, Garden City, Minn.— This invention 
relates to improvements in water wheels, and consists in the construction 
and arrangement of the bearing for the shaft, and adjusting apparatus there- 
for in the top of the case of the wheel; also, in certain improvements in the 
construction and arrangement of the chutes leading the water to the wheel 
and the gates therefor, and also in an arrangement for discharging the water 
from the wheel, partly through central and partly through vertical dis- 
charges. 

Cultivator.— Freeman C. Jewell, Rahway, N. J.— This invention has for 
its object to furnish an improved cultivator, simple in construction, easily 
operated, and effective in operation, and which shall be so constructed that 
it can be readily and quickly adjusted, as circumstances may require. 

Exhaust Valve.— W. A. Cams, Maiden, Mass.— The object of this Inven- 
tion is to prevent sparks and cinders from entering or being drawn into the 
cylinders of locomotive engines, when the motion is reversed. 

Washing Machine.— D. C. Harlow, Hannibal, Mo.— The object of this in- 
vention is to provide a simple and cheap apparatus to be used in connection 
with the common wash-tub for washing clothes, and consists in revolving a 
spring cylinder above a concave formed of rollers. 

Dressing and Furrowing Mill-stones.— James Lee Norton, London, 
England.— This Invention has for its object improvements in apparatus for 
dressing and furrowing mill-stones. 

Car-Coupling.— A. F. Street, Zanesville, Ohio.— This invention relates to 
a new and useful improvement in couplings for railroad cars, whereby 
strength, durability, and certainty of operation are secured. 

Shovel Plow.— Isaac A. Benedict, West Springfield, Pa.— This invention 
relates to a new and useful improvement in winged shovel plows, and con- 
sists in attaching the wings to adjustable arms and making ttie wings ad- 
justable on the arms. 

Clock-Alarm.— J. H. Davis, Chillicothe, Mo.— This invention has for its 
object to provide means whereby alarm attachments can, whenever desired , 
be secured to or connected with clocks of suitable construction. At present 
some clocks are provided with alarm attachments and others not. Those 
which have no attachments cannot, at present, be changed into alarm clocks. 
By ttie aid of thisinvention clocks of all kinds can be readily converted into 
alarm clocks, without the aid of experts. 
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Milk Carrier.— Lewis Morris, Havre de Grace, Md.— The object of this 
i nventlon is to provide for public use a can in which milk may be transport- 
ed from the farm to the city without deterioration in quality, from air or 
warmth, by the way. The can is constructed of material, which is a non- 
conductor of heat, with a lining of sheet metal, and is provided with a cover 
having a peculiar but simple and convenient device which admits of being 
sealed or locked, and also otherwise secured, without loss of time. 

Anti- Friction Box for Axles, Shafting, etc.— William O. Reid, 
Vienna, N. C— This invention consists in such an arrangement of friction 
balls with circumferential grooves in the internal surface of a pipe- box, that 
both the vertical and the longitudinal pressure (as between the axle journal 
and box) is received or borne by said balls, and the friction, and also the 
draft strain upon the team, thereby greatly lessened. 

Machine for Bending Plow Handles.— Jacob Woodburn and S. F. 
Smith, Indianapolis, Ind.— This invention consists In an improved device for 
holding plow handles in the shape it is desired they shall have when attached 
to the plow, and in the peculiar construction of detaching parts, whereby 
the holding device may be quickly and easily attached to or disconnected 
from the machine for bending the handles. The whole apparatus is efficient 
without being expensive or cumbrous. 

Machine for Finishing Plow Handles.— S. F. Smith, Indianapolis, 
Ind.— This invention conslscs in the arrangement of an ordinary sand polish- 
ing belt on two conical or round-faced pulleys— one larger than the other— 
so that said belt shall be caused to present a similar rounded surface, and In 
certain novel means of adjusting the tension of the belt and the angle of the 
smaller pulley thereto. 

Faucet.— Franz Wiesenhofer, Fremont, Ohio.— The object of this inven- 
tion is to prevent flies and other Jnsects from entering the lower ends of the 
hollow spigots used in certain kinds of faucets, and the consequent Injury to 
the liquor drawn through such faucets. 

Base-burning Stoves. —Israel Snyder and Peter C. Garrett, Grand Rap- 
ids, Iowa.— This f nventlon relates to improvements in base-burning stoves, 
and consists In making the fire-pot open at the sides from the grate up to the 
bottom of the reservoir with which It is connected; the said open Are- pot 
being used, and the draft being arranged to cause the flame and caloric cur- 
rents to impinge against the outer shell of the cylinder as low down, and as 
directly as possible, the said arrangement provides a space between the 
cylinder and the fire- pot to the bottom of the stove for heating purposes. 

Belt Splice Point Finisher.— John C. McLaren, Montreal, Canada.— 
This invention relates to an improved machine for cutting the ends of pieces 
of leather to be spliced for making belts, and it consists in a clamping appar- 
atus for holding the strap and a cutter for cutting the end, both of peculiar 
construction, the object of whieh Is to make a clean and smooth cut at the 
point reduced to a thin edge, which, as heretofore formed by the skarflng 
machine is left stringy and uneven. 

Canceling Stamp.— E. [S.Goodman, New Orleans, La.— This invention 
relates to improvements in canceling stamps, and consists in providing the 
die with one or more plates having a number of sharp edges for cutting the 
articles to be stamped, and providing a thick leather bed on which the die 
strikes for the protection of the cutters. The said plates on which the cut- 
ters are formed, serve for guides for the ink-ribbon. The Invention also 
comprises a novel arrangement of the type and the holding devices therefor 
to facilitate the chang ng of the type; also an arrangement of the type die 
for having the name and address of the inventor, maker, or other person 
sunk into the face alongside of the type for the date, so that an impression 
thereof will be given to the thing stamped at the same time. 

Velocipede.— Henry A. Maltby, Brownsville, Texas.— This invention re- 
lates to Improvements In velocipedes, and consists in a novel combination of 
foot and hand-propelling apparatus, also guiding apparatus, whereby the 
operators may employ both foot and hand simultaneously, and at the same 
time guide the machine by movements of the body actuating the guiding ap- 
paratus through the medium of the seat. 

Churn.— John W. Jordan, Lexington, Va.— This invention relates to im- 
provements in churns, and consists In a vertically moving dasher, composed 
of one or more lazy-tongs frames, Jointed at one end to the bottom of the 
churn case, and at the upper end to a vertically reciprocating rod worked 
by a lever or otherwise, bo as to expand and contract the said frames, which 
have perforated boards so attached as to move up and down in the cream in 
a way to cause intense agitation. 

Weaving certain kinds of fabrics.— Wm. Sara'l Lay cock, Sheffield, 
England.— This Improvement consists in fixing on each end of a shuttle a 
pair of nippers or other apparatus, one of which takes hold of the end of a 
single hair selected out of a bunch of hair on that side of the loom from 
which the shuttle commences to work. The shuttle is then driven through 
the shed by friction or otherwise, from under the shed, and when it reaches 
the opposite shuttle box it quits Its hold of the hair it has drawn into the 
shed, and the nippers on the other side of the shuttle takes hold of another 
single hair selected out of a bunch from that side of the loom, so that In 
traversing back it deposits that hair in the shed, and the opposite nippers 
again seize another hair and proceed with it as before stated in the formation 
of the fabric. 

Chain Clutch.— Hiram Pitcher, Fon du Lac, Wis.— This Invuntion relates 
to a new and useful Improvement in clutches for chain pulleys or wheels and 
windlasses, and for all purposes to which it Is applicable, and It consists in 
a series of self- adj listing blocks, each with a recess for receiving and holding 
a chain, arranged in a groove around a wheel, drum, or windlass. 

Springs for Carriages.— U. S. Abbott, Ischua, N. Y.— This invention re- 
lates to a new and useful improvement in springs for carriages, wagons, 
sulkies, and scats, and consists In a bar or spring so arranged that while the 
bar receives the weight or power, it Is made to compress or operate upon an 
elastic spring, by means of which the required degree of elasticity is im- 
parted to the carriage or wagon body or seat. 

Oiler for the Interior Parts of Steam Engines.— Milan Hlnman, West 
Stockbrldgs, Mass. —This Invention has for its object to furnish an improved 
apparatus for introducing oil into the interior parts of an engine, oiling the 
throttle valve, govcrnorvalve, steam chest, cylinder, and other parts not 
usually oiled, preventing the wear of such parts, and which shall be simple 
in construction, easily applied, and effective in operation. 

Anti- Friction Journal Box or Bearing.— James Wardrobe, C. D. B. 
Flsk, J. F. Curtis, and George Fetley, Cirlln, Nevada.— This invention has 
f orlts object to furnish an improved antl-frlctlonbearlngfor the Journals 01 
steam cars, horse cars, and other Journals or shafts, which shall be simple in 
construction and effective In operation, being so constructed as to run for 
any required length of time without heating. 

Type-Setting Machine.— W. S. Shipley, Jersey City, N. J.— This inven- 
tion relates to a new machine for setting type into rows and columns ready 
for the printing press, and consists chiefly in the application of an air blast 
whereby the types arc conveyed from the receiver to the form in which they 
arc set up. The invention consists also In the use of sectional grooved re- 
ceivers for holding the type in proper position for the blast. These receivers 
arc rotating blocks operated by means of levers or pawls from a keyboard 
so that each block can be turned at will to carry Its type to the blast chan- 
nel, which Is formed by the grooves of the said blocks. 

Improvement in the Manufacture of Alum and in Obtaining bt 
such Manufacture Products Applicable to Certain Useful Pur- 
poses. —Peter Spence, Newton Heath, Manchester, Great Britain.— 
This invention consists in the use of certain compounds of alumina and 
phosphoric acid, particularly, or such compounds of alumina, Iron, and 
phosphoric acid at present obtained in the island of Rodondos, near Anti- 
gua, in the West Indies, and known under the name of Rodondo phosphate, 
and of minerals of similar composition obtained in other West India islands 
and other places. 

Tool Chest.— G. F.Card, Piper City, 111.— This invention relates to im- 
provements In tool chests, and consists in an application to the cover of a 
chest of a seat and clamp, such as used by leather workers, in such a way 
that when the cover Is raised and the chest opened, the whole constitutes a 
seat and bench of a convenient kind for such workers, and when closed, the 
tools being in tha same places as when the workman Is at work, will be 
packed ready for storage or transportation. 



Piston Rod Packing.— William Hartley, Rockford, 111.— This Invention 
relates to improvements in piston rod packing, and consists in an arrange- 
ment of sectional metallic rings and binding screws In a hollow cylinder 
attached to the piston head, through which the rod works, the said arrange- 
ment being such that the rings will be caused to bear upon the piston and 
against the ends of the cylinder, to which they are neatly fitted and make 
steam-tight Joints, while allowing the piston to vibrate laterally as much as 
may be necessary for any Inaccuracy in the working of the rod. 
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109,993— Carriage Spring.— David S. Abbott, Ischua, N. Y. 
109,994. — Pump Piston. — J. D. Alvord (assignor to James 

Wilson), Bridgeport, Conn. 
109,995. — Holder for Silk, etc — B. A. Armstrong, Jersey 

City, N. J., assignor to himself, J. P. Bralnard, New Haven, Conn. , and 

L. O. Smith, Philadelphia, Pa. 

109,976. — Safety valve. — Jasper Armstrong, Brookfleld, 

Mo. 

109,997. — Brick Machine. — J. M. Austin (assignor to Isaac 

Turner, Georgetown, Mo. 
109,998. — Cat-Head Anchor Stopper. — Wiliam H. Barker, 

Windsor, Nova Scotia. 
109,999.— Shovel Plow.— I. A. Benedict, West Springfield, 

Pa. 

110,000. — Let-off and Tension Mechanism for Power- 

LeoMS.— E. B. Blgelow, Boston, Mass. 
110,001. — Carpenters' Vise. — George F. Bissell, Oneonta, 

N. T. 

110,002. — Self-Lubricating Axle. — G. P. Blaisdell, North 

Easton, Mass. 

110,003. — Steam Heater. — Edward Bourne, Pittsburgh, 
Pa. 

110,004. — Cleaner and Grinder for Carding Machines. 

— L. W. Boynton, Hartford, Conn. 
110,005. — Gas Lamp. — J. H. Brown, New York, assignor to 

himself and C. E. Ball, Jamaica, N. Y. 

110,006. — Adjustable Shackle for Carriage Springs. — 

John Bullard, North Hyde Park, Vt. 
110,007.— Tool-Chest.— George F. Card, Piper City, 111. 
110,008. — Exhaust Valve. — William A. Cams, Maiden, 

Mass. 
110,009.— Water Wheel.— Daniel W. Case, Garden City, 

Minn. 

110,010. — Stamping Mill or Crusher. — George F. Case 

(assignor to himself and Milan C. Bullock), Windsor, Vt. 

110,011. — Hay and Cotton Press — Nathan Chapman, Hope- 
dale, Mass. 

110,012. — Woven Fringed Fabric. — Peter Cocker (assignor 
to himself and W. I. McBride) Philadelphia, Pa. 

110,013. — Table. — George J. Congle, Chipewa Falls, Wis. 

110,014. — Corn Cutter. — H. V. Cor bett (assignor to George 
W. Amlgh), Allendale, Mich. 

110,015.— Feed Regulator.— Wm. T. H. Daniels, Belville, 

Ohio. 

110,016. — Alarm Attachment for Clocks. — J. H. Davis, 

Chillicothe, Mo. 
110,017. — Coffee Roaster. — Noah Davis, Boston, Mass. 
110,018. — Inking Apparatus for Printing Presses. — Fred. 

Otto Degener, Brooklyn, E. D. , N. Y. 
110,019. — Land Roller. — George C. Dolph, West Andover, 

Ohio. 
110,020.— Hinge.— Rudolf Drahota, Philadelphia, Pa. 
110,021. — Trumpet for Spinning Machines. — Geo. Draper, 

Hopedale, Mass. 

110,022. — Rotary Engine. — Richard Dudgeon, New York 

city. 

110,023. — Machine for Mixing the Materials to form 

Artificial Stone, etc. —J. S. Elliott (assignor to "The Union Stone 
Company"), Boston, Mass. 
110,024. — Breech-Loading Fire-Arms. — W. H. Elliot, New 
York city. 

110,025. — Medical Compounds and Apparatus for Making 

the Same.— Peter Fahrney, Chicago, 111. 
110,026. — Door-Stop. — Wm. H. Fahrney (assignor to himself 
and John Donaldson), Rockford, 111. 

110,027. — Manufacture of Paints. — F. W. Gerdes, Alle- 
gheny City, Pa. 
110,028. — Pipe Coupling. — G. C. Germain, Cuyahoga Falls, 

Ohio. 

110,029. — Machine for Mixing " Batch " for Glass. — W. 

T. Gillindcr, Philadelphia, Pa. 

110,030. — Mode of Attaching Boot and Shoe Heels. — 

Benjamin Glroux, Chicago, 111. 
110,031. — Hand Stamp. — Edward S. Goodman, New Orleans, 
La. 

110,032. — Tympan Sheet for Printing Presses. — John 

Gorman, Portland, Me. 
110,033. — Washing Machine. — Dewitt C. Harlow, Hannibal; 

Mo. 

110,034. — Device for Driving Sewing Machines. — A. W. 

Harris, Providence, R. I. 
110,035. — Piston-Rod Packing. — William Hartley, Rockford, 

in. 
110,036. — Nautical Alarm. — John F. Haskins, Fitchurg, 

Mass. 

110,037. — Mode of Attaching Composition Heels to 

Boots and Shoes. — C. H. Helms, Poughkeepsie, N. Y. 
110,038. — Core for Castings. — John Herald, Unadilla, 

N. Y. 

110,039,— Culinary Vessel.— R. M. Hermance, Troy, N. Y. 

Antedated December 1, 1S70. 
110,040. — Lubricator. — Milan Hinman, West Stockbridge, 

Mass. , assignor to himself and Robert M. Stone, Des Moines, Iowa. 
110,041. — Semi -rotary Valve. — Josephus F. Holloway, 

Cleveland, Ohio. 

110,042. — Refining and Decolorizing Sirups and other 

Liquids, and in Material fob the Same.— Duane Hull, Brooklyn, N. Y. 
110,043. — Burglar-Alarm. — Marshall J. Hunt, Rising Sun, 
Md. 

110,044. — Steam- Jet Boiler-Tube Cleaner. — Roland C. 

Hussey, MUford, assignor to himself and Augustus O. Corbett, Boston, 
Mass. 

110,045. — Tuck-Creasing Attachment for Sewing-ma- 
chines.— John C. Jenson, Chicago, 111. 
110,046. — Cultivator. — Freeman C. Jewell, Rah way, N. J. 
110,047. — Churn. — John W. Jordan, Lexington, Va. 



110,048. — Printing-Ink. — Julius Kircher, Cannstadt, near 
Stuttgart, Wurtemburg. 

110,049. — Glassware and Metal Stem -connection. — 

Charles Louis Knecht, St. Clair, and Thomas Adams, Stow township. Pa. 

110,050. — Loom. — William Samuel Laycock, Sheffield, Eng- 
land. 

110,051. — Buhl-Saw. — Thomas Leavitt, Everett, assignor to 
" Sonnents Wood-Carving Company, Boston, Mass. 

110,052.— Cartridge -Cap Extractor.— John Logan and 

Daniel W. Eldredge, Boston, Mass. 

110,053.— Chair.— Charles R. Long, Louisville, Ky. 

110,054. — Purifying Benzine. — George Lupton, Indianapo- 
lis, Ind. 

110,055. — Lamp-Burner. — George Lupton, Indianapolis, Ind. 
Antedated November 26, 1870. 

110,056. — Mold for making Glassware. — James B. Lyon, 
Pittsburgh, Pa. 

110,057.— velocipede. — Henry A. Maltby, Brownsville, Tex- 
as. 

110,058. — Hair-Restorative.— Allen C. Maxfield, Biddeford, 
Me. 

110,059. — Life-Raft. — David McFarland, New York, assign- 
or to A. M. Ingersoll, Brooklyn, N. Y. 

110,060. — Belt-Splice Point-Finisher. — John Cummings 

McLaren, Montreal, Canada. 

110,061. — Field Corn-Picking and Husking-Machine. — . 

George Meader and Charles Meader, Prairie Center, 111. 

110,062. — Liquid Meter. — Charles Moore (assignor to Jose 
F. De Navarro), New York city. 

110,063. — Truss. — Charles Morrill, New York city. 

110,064. — Apparatus for Dressing and Furrowing Mill- 
stones.— James Lee Norton, London, England. 

110,065. — Animal-Trap. — Ebenezer Oliver, New York city. 

110,066. — Hitching-Post. — Wilson S. Owings, Pan Handle 

I*ostoflice TV^est Va 

110,067. — Bobbin-Winder for Sewing-Machines. — John L. 

Patch, Charlestown, assignor to himself and E. F. Tllden, Boston, Mass. 
110,068. — Elastic Mane-Turner. — Chamberlayne Phelps, 

Clayton, N. Y. 
110,069. — Chain-Clutch. — Hiram Pitcher (assignor to himself 

and H. & G. O. Trowbridge), FondDu Lac, Wis. Antedated December 

-9, 1870. 

110,070. — Device for attaching the Shank to Mineral 

and Composition Buttons.— Charles L. Potter, Providence, R I. 
110,071. — Combined Lock and Latch. — Francis M. Ranous, 

Yreka City, Cal. 
110,072. — Basket for Tile-Grinders. — Peter C. Reniers, 

Pittsburg, Pa. Antedated December 10, 1870. 

110 073.— Device for Trimming Cylindrical Brushes. — 

Arthur G. RIsley, Utica, N. Y. 

110,074. — Leather for Neck-Yoke for Carriages. — Henry 

Sanders, Utica, N. Y. 

110,075. — Machine for Cutting Corks. — Eilert 0. Schartan, 

Philadelphia, Pa. Antedated December 9, 1870. 

110,076.— Cork-Machine.— Eilert 0. Schartan, Philadelphia, 
Pa. 

110,077. — Type-Setting Machlne. — William Stephenson 
Shipley, Jersey City, N. J. 

110,078. — Sash Lock. — Christian Sholl, Mount Joy, Pa. 

110,079. — Mortising-Machine. — William H. Sible, Harris- 
burg, Pa. 

110,080. — Plow-Clevis Attachment. — Henr C. Sieverling, 
Carrollton, 111. 

110,081. — Process of removing Earthy Matters from 

Bronze and other Castings.— Michael Smith, Somervllle, Mass. , as. 
slgnor to Russell & Erwln Manufacturing Company, New Britain, Conn. 

110,082. — Safety- Valve. — Henry F. Snyder, Williamsport, 

Pa. 
110,083. — Base-Burning Stove. — Israel Snyder and Peter C. 

Garrett, Cedar Rapids, Iowa. 

110,084. — Manufacture of Alum and Fertilizers from 

Mineral Phosphates.— Peter Spence, Newton Heath, Manchester, Great 
Britain. 

110,085. — Head-Block for Saw-Mills. — Franklin J. Staley 
(assignor to Long, Joseph & Carter), Indianapolis, Ind. Antedated Do* 
cember 9, 1870. 

110,086.— J ournal-Box. — Edward H. Stearns, Erie, Pa. 

110,087. — Stench-Trap. — Daniel C. Stillson, Charlestown, 

Mass. 

110,088. — Car Coupling. — Augustus, F. Street, Zanesville, O. 

110,089. — Method of Uniting Wood. — John A. Thompson, 
Auburn, N. Y. Antedated November 26, 1870. 

110,090. — Telegraphic Relay. — Benjamin Birdwood Toye, 
Toronto, Canada. 

110,091.— Tree Protector. — Charles Henry Trumbull, Ma- 
rion, n.y. 

110,092— Alarm Till.— Cyrus Tucker and William H. Tuck- 
er, Indianapolis, Ind. Antedated Dec. 9, 1870. 

110,093. — Railway Axle. — James Wardrobe, Charles D. B. 
Flsk, John F. Curtis, and George Fetley, Carlln, Nevada. 

110,094. — Extension Ladder. — Thomas Watson and Charles 
Perry, Brooklyn, N. Y. 

110,095. — Double-tree Fastener. — Decatur Werst (assignor 
to himself and Joshua Lafflln), South Bend, Ind. 

110,096. — Barrel. — James W. Weston, New York city. 

110,097. — Pattern for Measuring and Laying Out Gar- 
ments.— Fannie Wetmore, Chicago 111. 

110,098. — Roller-Shaft for Wringers. — Levi H. Whitney, 
Washington, D.C. Antedatad Nov. 26, 1870. 

110,099. — Faucet. — Franz Wiesenhofer, Fremont, Ohio. 

110,100.— Weighing Wag»n — Geo. A. Wilcox, Chicago, 111. 

110,101. — School Desk. — Elijah Wilson, New Brighton, Pa. 

110,102. — Manufacture of Emery Wheels. — JohnF. Wood 

(assignor to "The Union Stone Company"), Boston, Mass. 

110,10;!. — Friction Block for Attaching Cultivator and 

Other Teeth.— William Workman and Jason Hitchcock, Rlpon, Wis. 
110,104. — Heating Stove. — Thomas Young (assignor to Ives 

& Allen), Montreal, Canada. 
110,105. — Cheese Press. — Robert Allen, Cleveland, Ohio. 
110,106. — Barrel Chamfering and Crozing Machine. — 

Truman M. Annls and Thomas B. Luce, Linden, Mich. 
110,107.— Wagon.— Ephraim Ball, Jr., Canton, Ohio. 
110,108. — Preserving Sweet Potatoes. — Hedgemon T. 

Basye, Dyersburg, Tenn. 

110,109. — Machine for Tilling or Cultivating. — Henry 

Belmont, Romford, England. 
110,110. — Steam Jet Pump. — Albert J. Blakslee and Garner 

C. Williams, Du Quoin 111. 

110,111. — Meat and Vegetable Cutter. — George E. Bring- 
man, Philadelphia, Pa. 

110,112. — Refrigerator. — Andrew J. Chase, Boston, assignor 
to himself and Perrln C. Drlsko, Boston (Highlands), Mass. 

110,113. — Brick Press. — James F. Clark, Morenci, Mich. 

110,114. — Steam Pipe Coupling for Railroad Cars. — Jo- 
seph Conner, Philadelphia, Pa. 

110,115. — Buckle. — Eugine P. Corwin, Washington, 111. 

110,116. — Boat Detaching Apparatus. — John C. Cotting- 

ham, Philadelphia, Pa. 
110,117. — Car-axle Box Cover. — David Cowley, Erie, Pa. 
110,118. — Furnace for Burning Shavings. — Lucius Cran- 

dall, New York city. 
110,119. — Head Block. — Perley M. Cummings, Cincinnati, 

Ohio, assignor to himself and Joseph D. Clark, Erla, Pa. 
110,120. — Pianoforte Action. — Willard G. Day, Baltimore, 

Md. 

110,121. — Asphalt Road and Pavement. — Edward J. Des- 

medt (assignor to Grahamlte Asphalt Company), New York city. 
110,122. — Oat Cleaner. — Simon Dickens, Jr., Milwaukee, 

wis. 
110,123. — Grooving Tool.— Joseph Dill, Grand Rapids, Mich. 
110,124. — Machine for Separating Cockle frqm Wheat. 

William G. Douglas and Hugh Thomas Douglas, Warrenton, Va. , and 
John Milton Reed, Omaha, Nebraska. 

110,125. — Coffee, Tea, and Spice Can. — James M. Earle, 
Springfield, Mass. 

110,126. — Hoe. — James Fairley and Alfred Fairley, Birming- 
ham, England. 

110,127.— Bung Elevator.— David F. Fetter, New York city. 

110,128. — Cut-off for Cisterns. — Frank Fischer, Quincy, 111. 

110,129 — Notes, Checks, etc., to Prevent Alteration. — 

Charles Folsom, New York city. 
110,130.— Coal Barge.— Lawrence F. Frazee, Jersey City, 

N. J. 

110,131.— Grain Thrasher and Separator.— Henry Gill 

Mansfield, Ohio. 
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110,132. — Treadle for Sewing Machines. — James W. W. 

Gordon, Newport, Ky. 

110,133.— Harrow.— James M. Harper, El Paso, 111. 

110,134. — Cotton Seed Huller. — Jackson Harrington (as- 
signor to himself , Ralph Wheeler, and Jonathan Dart), New London, 
Conn. 

110,135.— Hay Elevator and Conveyer.— T. E. Haymond, 

Morris. 111. 
110,136. — Well Tubing. — George \V. Hemenway, Elmira, 

N. Y. 

110,137.— Clothes Dryer. — Israel Hogeland, Indianapolis, 

Ind. 

110,138.— Grain Binder.— A. S. Hoyt, Winona, Minn. An- 
tedated Dec. 8, 1870. 

110,139. — Farmer's Boiler. — Joseph H. Hunter, Pennington 
Point, in. 

110,140. — Brake for Sewing Machines. — Jas. W. Jacob 
(assignor to himself and John J. O'Donaell), Jeflersonville, Ind. 

110,141. — Vehicle. — John Jack, Tiskilwa, 111. 

110,142. — Harrow. — D. L. Jaques, Hudson, Mich. 

110,143. — Pile for Armor Plates. — Joshua Jeavons,' Shef- 
field. England. 

110,144. — Needle Setter for Sewing Machines. — Jacob 

Karr, Washington, D. C. 
110,145. — Clothes Dryer. — James W. Kenning, Quincy, 

Mich. 

110,146. — Mechanism for Operating Shuttle Boxes in 

Looms.— L. J. Knowles, Warren, Mass. 
110,147. — Side-saddle Tree. — Andrew Lawrence, Louisville, 

110,148. — Cover for Tea and Coffee Cups. — Joseph Leach, 
New Harmony, Ind. Antedated Dec. 6, 1870. 

110,149. — Cotton-renovating Machine. — J. B. Lyons, Mil- 
ton, Conn. 

110,150.— Spring Seat for Vehicles.— Wait Mead. Francis 
D. May, and R. L. Hoyt, Chestertown, N. Y. 

110,151.— Gearing for Machinery.— Thos. T. Millett, Sr., 

Savannah, Ga. 

110,152. — Milk Carrier. — Lewis Morris, Havre de Grace, as- 
signor to himself and G. W. Baker, Aberdeen, Md. 

110,153. — Wood Pavement. — William S. Morse.Washingtqn, 
d. c. 

110,154.— Wrought-iron Column.— John W. Murphy, Phil- 
adelphia, Pa. 

110,155. — Flour Packer. — Addison H. Nordyke, Richmond, 

Ind. 

110,156. — Lubricator. — Thomas J. Nottingham, Cincinnati, 

Ohio. 

110,157. — Coal Grate. — Ira Packard (assignor to himself and 

J. W. Slaght), Lena, 111. 
110,158. — Steam Boiler — Patrick Quinn, South Newmarket, 

N. H. 

110,159. — Sash Balance. — Charles R. Rand, Dubuque, Iowa. 
110,160.— Anti-friction Boxes for Axles.— Wm. 0. Reid, 

Vienna, N. C. 

110,161. — Compound for Bating Hides and Skins. — L. F. 

Robertson, New York city. 

110,162. — Implement for Removing Corns, Bunions, etc. 

— C. L. Roorbach, St. Clalr,Pa. 

110,163. — Material for Bearing Surfaces in Machinery. 

—John Schieder, New York city. 
110,164. — Straw Cutter. — V. J. Shryrock, Folsomville, 

Ind. 

110,165. — Sand-papering Machine. — S. F. Smith (assignor 

to Osgood, Smith & Co.), Indianapolis, Ind. 

110,106. — Self-acting Valve or Cutt-off for Liquid 

Cans.— H. S. Snow, West Meriden, Conn. 
110,167. — Fruit and Vegetable Parer. — Henry Soggs, 

Columbus, Pa. 
110,108.— Spoke Shave.— G. N. Stearns, Syracuse, N. Y. 
110,169.— Water Wheel. — Ralph Stinson, Whites ville, 

Mo. 

110,170.— Fence.— W. W. Sullivan, Liberty, Ind. 

110,171. — Shuttle-operating Mechanism for Looms. — E. 

P. TerreL West Liberty, Ind. 

110,172. — India-rubber and Combination Hose. — Wm. A. 

Torrey, Mont Clair, N. J. 
110,173.— Bridge.— Marshall Turly, Council Bluffs, Iowa. 
Antedated Dec. 8, 1870. 

110,174. — Upholstering Spring. — H. C. Velie, Poughkeep- 
sie, n. y. 



110,175.— Mechanical Movement.— William Walker, Odin, 

in. 
110,176.— Nail Extractor. — Wesley G. Ward, Fayette, 

110,177. — Pump. — Wesley G. Ward (assignor to himself and 
A. M. Flickinger), Fayette, N. Y. 

110,178. — Neck-tie Supporter. — Wm. A. Wicks, Baltimore, 

Md. 

110,179. — Machine for Making Coupling Pins. — Charles 

H. Williams, Cleveland, Ohio. 
110,180.— Mop Head.— Lewis Williams, Arlington, Vt. 
110,181.— Washing Machine.— G. L. Witsil, Philadelphia, 

Pa. 
110,182.— Pump.— H. E. Wolcott, Elbridge, N. Y., assignor of 

two thirds of his right to R. B. Wheeler and E. B. Hoyt. 
110,183. — Wagon Brake. — Jacob Wolfla (assignor to the 

Union Omnibus and Wagon Manufacturing Company), Cincinnati, Ohio. 

110,184. — Machine for Bending Plow Handles. — Jacob 

Woodburn, St. Louis, Mo. , and S. F. Smith (assignors to Osgood, Smith & 
Co.), Indianapolis, Ind. 
110,185. — Mechanical Movement. — Jacob Wolf, Burr Oak, 

Mich. 

110,186.— Pen.— G, W. Wooley. Washington, D. C. 



REISSUES. 
4,196. — Tuck-Creasing Device for Sewing Machines. — 

James Bolton, Chicago, 111. , assignor to the Singer Manufacturing Com- 
pany.— Patent No. 46,871, dated March 21, 1865. 

4,197. — Inkstand. — Samuel Darling, Providence, R. I. — Pat- 
ent No. 51,931, dated January 9, 18G6. 

4,198. — Metallic Roofing. — Seymour Hughes, Hudson City, 
N. J. -Patent No. 103,887, dated June 7, 1870. 

4,199. — Bit Stock. — L. J. Gunn and C. H. Amidon, Green- 
field, Mass. , assignees of A. C. Moore. -Patent No. 16,931, dated March 
31, 1857. 

4,200. — Gearing for Mowing Machines. — J. V. Strait, 

Litchfield, Ohio.— Patent No. 95,950, dated October 19, 1869. 

4,201. — Furnace for Burning Bone-Black and Other 

Substances.— Adam Weber, New York city.— Patent No. 65,457, dated 
June 4, 1867. 

4,202. — Combined India-Rubber and Steel Springs. — The 

National Spring Company, New York city, assignees of E. T. Russell.— 
Patent No. 10,280, dated November 29, 1853; extended seven years. 



DESIGNS. 

4,503. — Frame for a Papeu-Bag Machine. — C. F. Annan, 
Boston, assignor to himself and H. 3. Merrill, Cambridge, Mass. 

4,504. — Base of a Hot-Aiu Furnace. — Robert Boyd and J. 
C. Hart, Rochester, N. Y. 

4,505. — Scythe. — C. P. Crossman, West Warren, assignor to 
himself, D. F. Hale, and Sidney Sanders, Chicopee. Mass. 

4,506— Broom.— R. W. English, Buffalo, N. Y. 

4,507. — Carpet Pattern. — H. S. Kerr (assignor to Israel Fos- 
ter), Philadelphia, Fa. 

4,508 and 4,509. — Carpet Pattern. — William Mallinson, 
Halifax, England, assignor to W. & J. Sloane, New York city. Two pat- 
ents. 

4,510 and 4,511.— Coal Box.— R. W. Newbery, New York 
city. Two patents. 

4,512 and 4,513. — Center-Piece for Ceilings. — J. W. 

Reeves (assignor to W. H. French), Philadelphia, Pa. Two patents. 

4,514. — Show Case. — R. J. Roberts, New York city. 

4,515. — Cooking Stove. — J. R. Rose and E. L Calely, Phila- 
delphia, Pa., assignors to Armstrong Company, Port Deposit, Md. 

4,516. — Bracelet. — T. I. Smith, Attleborough, Mass. 

4,517— Hoe.— B. T. Stowell, Quincy, 111. 

4,518 to 4,520.— Woven Fabric— R. C. Taft, W. B. Weeden, 
and J. W. Taft, Providence, R. I. Three patents. 

4,521. — Plowshare. — R. H. Taylor, Lincoln, Va. 

TRADE-MARKS. 
96. — Razor Strap. — B. F. Badger, Everett, Mass. 
97.— Wagon Axle.— D. A. Brown & Co., Fisherville, N. II. 
98. — Root and Herb Bitters.— Flint & Co., Providence, 

R. I. 

99. — Medical Compound. — G. C. Furber, Yreka, Cal. 

100. — Broom and Brush. — L. Y. Gardiner & Co., Amsterdam, 

N. Y. 

101 to 104.— Whiskey.— W. A. Gaines & Co., Frankfort, Ky. 
Four Patents. 



105.— Leather.— G. F. Page and C. T. Page, Franklin N. H 
106. — Cigau, Snuff, and Tobacco. — Lorin Palmer, New 

York city. 
107.— Oil.— Charles Pratt, New York city. 
108 — Cutlery. — R. J. Roberts. New York city. 



EXTENSIONS. 



Harvesting Machine. — W. N. Whiteley, of Springfield 

Ohio. —Letters Patent No. 16,131, dated November 25,1856: reissue No. 

No. 1^08, dated June 25,1861; reissue No. 1,614, dated February 2, 1864.— 

Division A. 
Harvesting Machine. — W. N. Whiteley, of Springfield 

Ohio.— Letters Patent No. 16.131, dated November 25. 1856; reissue No. 

1,203, dated June 25, 1861; reissue No. 1,615, dated February 2, 1864.— 

Division B. 

Water Wheel. — John Tyler, of West Lebanon, N. II. — Ex- 
tended by Act of CongreBa, Approved July 7, 1870.— Letters Patent No. 
15,309, dated July 8, 1856; reissue No. 3,015, dated June 30, 1868. 

Railroad Car Seat and Couch. — T. T. Woodruff, of Phil- 
adelphia, Pa.— Letters Patent No. 16,160, dated December 2, 1856. 

Railroad Car Seat and Couch. — T. T. Woodruff, of Phil- 
adelphia.— Letters Patent No. 16,159, dated December 2, 185G; reissue No. 
1,439, dated March 17, 1863. 

Machinery for Preparing Fibrous Substances for 

Spinning.— James Appcrly and William Clissold, of Dudbrldge, Eng- 
land.— Letters Patent No. 18,888, dated December 2,1857; antedated De- 
cember 4, 1856. 



APPLICATIONS FOB EXTENSION OF PATENTS. 



Machine poe Composing and Disteibuting Type.— William H. Houston 
has petitioned for an ex tension of the above patent. Day of hearing March 
15, 1871. 

Beeech-Loading Fibe-aems.— William Cleveland Hicks, Summit, N. J.— 
has petitioned for an extension of the above patent. Day of hearing Feb. 22 
1871. 

Machines fob Making Axes. — G. F. Hutchins, East Douglas, Mass. , has 
petitioned for an extension ol the above patent. Dayot' hearing Feb. 15 
1871. 

Keepeb fob Right and Left Hand Looks.— Calvin Adams, Pittsburgh, 
Pa. , has petitioned for an extension of the above patent. Day of nearing 
Feb. 8, 1871. 

Gig Mills fob Napping Cloth.— Ernest Gessner, Aue, Saxon y, has peti- 
tioned for an extension of the above patent. Day of hearing Feb. 8, 1871. 
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CORRESPONDENTS who expect to receive answer? to their letters must, in 
all cases, sign their names. We have a right to know those who seek in- 
formation from us ; besides, as sometimes happens, we mmy prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest and in- 
struction of ourreaders,notf or gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however 
whenpaid for as advertisements at $1*00 a Urte, under the head cf u Busi- 
ness and Personal. 
All reference to back numbers should be by volume and page. 



Q. L. B and others. — We have already published two replies 

to the article on spiritualism, which seem to cover all that is requisite to 
show the ground of difcrence between its believers and Dr. Hammonds 
hypothesis. We decline to publish more at present. 

F. S. C, of Mass. — The information you seek through our 
columns would probably bring out a great variety of specifics, none 
whichought to be taken without advice. We prefer not to dabble in tha 
branch of science. 

J. W. C, of Iowa. — We did not recommend the English 
system of non- examination, to be adopted in our oatcnt office. We 
copied the articlefrom the Iribtin . and gave that Journal credit for it. 

II. B. t of R. I. — You will find a full description of the con 
structionof the caisson of the Brooklyn bridge in the Scientific Ameri- 
canfor July 2d, It being there port of the Engineer. 




ILLUSTRATIONS. 



A 

Artillery, working of, MoncriefTs 67 

B 

Ballard pavement, improved 51 

Band saw, Gleason's 178 

Bartlett lead and zinc works.N. J. S3 
Blind-slat planer, Wardwelrs .... 22 

Boat hull, Rider's 322 

Boiler cleaner, Ortleib's 369 

Boiler-feed regulator, Berryman's 223 

Boiler feeder, MacableB' 406 

Boilers, cleansing 339 

Boot counter cutting, Phlnney's.. 22 

Boring bit machine, Kelly's 88 

Breakwater, floato-static 70 

Breast-strap protector, Ward's... 342 

Brick machine, U. 8 178 

Bridge De L' Aslnc, France 210 

Bridle bit, Hunt's, 387 

Burglar-proof sate, McFarland's. 370 

Butterfly, half-mourning 19 

Butterfly, mirror 51 

C 

Canal lock wicket, Marshbank's.. 194 

Capitol, N. Y. State 242 

Chinese lantern fly 35 

Circular saw arbors, Woods' 50 

Circulator, Mack's 18 

Clothes dryer, Patch's 191 

Collar and eccentric securer 339 

Condenser, conical surface 278 

Cores in metal casting, pierced... 342 

Corn planter, Hickman's 258 

Cotton and hay press, Davis' 175 

Cotton- seed huller, Shaw's 406 

Coupling, sleeve, Short's 207 

Crankand pitman, Kealy's 198 

Cultivator and harrow, Russell's. 211 
Cultivator, fork, etc. , Foster's ... 38 

D 

Damper regulator 303 

Damper rings, Van De Mark's... 230 
Decorticator and dryer, Skelly's. . 214 
Diamond cutting in Amsterdam.. 134 

Dish washer, Clarke's 271 

Dividers, Weatherhead's 258 

Dollar steam engine 290 

Door and shutter bolt, Green's ... 255 

Draftsmen's stand 386 

Dredging machine, Howard's. .143, 150 
Drilling machine, Merrill's 367 

£ 

Earth closet, Bliss' 54 

Earth closet, Wakefield's 358 

East River Bridge caisson 15, 306- 

Electro-magnetlcregulator, Stern- 
berg's 127 

Elevator, Rudiger's 291 

Engine, horizontal, Rider's 66 

Engraving machine, Spencer's 63 

Exercising apparatus, Hall's 387 



F 

Fireplace, Strong's 342 

Firing furnaces mechanically. ... . . 274 

Flood fence,- Hartshorn's 271 

Fluting machine, Carpenter's 262 

Fountain, Hegarty's 82 

French ebassepot gun 83 

Friction clutch, Lull's 102 

Friction clutch. Pratt's 389 

Furnace, decolonizing, Peters*. . 1 

G 

Gas stove 406 

Graining, stencil-plate, Callow's. 390 

Grasshopper, the green 114 

Grate-bar, locking, Hutchinson's. 310 
Gun carriage, MoncriefTs 227 

H 

Hand- drilling machine, Hunter's 246 

Hand- washer, Dicterich's 354 

Hellorama, Trueg's 182 

Hod elevator. Power's 326 

Horseshoe calk sharpener, John- 
son's 856 

Hydraulic machinery 86 

I 

Ice preserver. Pilkington's 214 

Iron bridge at Topeka 47 

Ivy leaves 99 

K 

Key ring and door fastener, Me- 

lendy's 134 

King-bolt, etc., Adams' 38 

Knots, art of tying 275 

L 

Leaf-cutter bee and nest 98 

Leaf insect, walking 259 

Letter-box, street, Potts* 383 

Lifter for stove cover, dish, etc.. 198 

Lock nuts, Freeland's 198 

Locomotive scrcw-revcrsinggear 226 

Locust, migratory 131 

Loom, shuttle-motion, Stcver's. .. 335 
Loom, shuttle-motion, Terrel's... 399 

Low-water alarm, Berryman's 223 

Low-water alarm, Springer's 356 

M 

Mashing machine, Harris' 99 

Mechanical fingers 50 

Mechanical movement, Zelgler's 278 

Mercurial pump 402 

Miking - stool and pail - holder, 

Holt's 402 

Millstone pick, Crossley's . 179 

Miter box.Wilcox's 294 

Molding and carving machine, 

Boult's... 351 

Mop wringer, Choate's 402 

Mountain locomotive for Peru.... 130 

N 

Nature's scavengers 147 

Nickel-plating ofbolts 50 

Nut lock, Beagle's 70 



O 

Oil safe, Anderson's 82 

Oil-stone holder, Brown's 1 

Ophthalmoscope, new 34 

Oxygen-making apparatus, etc... 858 

P 

Pacific hotel, Chicago 2 

Padlock, Adams' 259 

Piston packing, Ord's 370 

Planer, surface, Woodworth's 246 

Postbutt.mctallic 99 

Printing press, autographic, Maur- 
ice's 310 

Prussian needle gun 83 

Puddling iron apparatus, Pen- 
sard's 227 

Pulley and gear-wheel securer... 854 

Pump, Williams' 18 

Pyrometer, Siemens' 387 

R 

Railroad ferry at DoverStralt.... 338 

Railroad tie,Trlpler*s 303 

Refiners' strike at La Villette, 

France 115 

Road steamer, Thomson's 319 

Rose beetle 179 

Rotary pump, Leuchtweiss' 118 

S 

Sad cemonua and nest 67 

Safety-cap for cans-Alexander's 70 
Saw-teeth spreader, Randolph's. . 326 

Sawing machine. Smith's 82 

Screw Dolt machine, Rheydt's 6 

Screw steering apparatus, Jack- 
son* Brothers' Ill 

Scroll saw, Beacfl'a 63 

Scroll-sawing machine, Schill- 
ings' 191 

Sewing machine bobbin winder. . 182 
Sewing machine needle, Carpen- 
ter's 164 

Shaft coupling, Keller's 146 

Shingle machine, Austin's 102 

Siege gun, 1,000 pounder, Krupp's 207 

Smoke consumer, Andren's 307 

Solar engine, Ericsson's 323 

Spider, the water 195 

Spring bed, Mallory 's 243 

Steam-engine governor, Bourne's 826 

Steam engine, portable 34 

Steam engine, the Allen 374 

Steam generator, Clarke's 146 

Steam governor, Conde's 166 

Steam plow, Redmond's 287 

Stump extractor, Howland's...... 239 

T 

Tanning apparatus, Robinson's.. 255 

Treadle motion. Safford's 294 

Tunnel excavator, Fisher's 387 

Turn-table, i Greenleaf *s 95 

Trussock-mothB 8 

W 

"Wagon- skein box-Smart's 871 

Watch factory at Waltham Mass. 159 



Water-malnflexlblejoint, Coar's. 390 
Weighing machine, Duckham's... 70 

Window-blind, Donato's 166 

Wire cradle, Chevalier & Brass'.. 118 

Wood pavement, Adams' 262 

Wood pavement, Wyckoff's 342 

Wood- worker, McBetb, Shaffer & 

Co. '8 79 

Wooden pump, Smith & Laffer- 

ty's 150 



MISCELLANY. 



Figures preceded by a Star (*) refer 
co illustrated articles 



A 

Abstract hypotheses 130 

Acctlcacld synthesiBof. 105 

Adulterations 176, 892 

Aeronautical science, Clare on... 40 
Agricultural report, May and 

June 57 

Agriculture and manufactures 262 

Ague poison 303 

Ail anthus silkworm 260 

Allanthus, worm on 200 

Alaska furs 137 

Albumen In urine, new test for... 280 
Alcohol decomposed by chlorine. 66 

Alcohol, detecting fusel oil in 197 

Alcohol, history and nature of. . . . 373 
Alloys of manganese with copper, 

tin. etc 405 

Alum In printing bath 178 

Alumina mordant from cryolite.. 264 

Aluminate of soda 2 

Aluminum and metallic solution. 325 

Aluminum solders 138 

Amazon river 873 

Amber beads 180 

Amber solvents 202 

American Association for Ad- 
vancement of Science 137, 151 

American colleges 369 

American hemp in medicine 369 

American Institute Exposition... 57 

American Institute Lectures 404 

American magazines 184 

American silk 345 

American sumac 169 

American vitality, depreciation 

of. .! 88 

Aniline photographs 81 

Animals, resemblances among 33 

Answers to correspondents. 10, 26, 
42, 58, 74, 90, 106, 122, 138, 154, 171, 
186, 202, 218, 235, 250, 266, 298, 814, 

329, 846, 862, 377, 394, 410 

Antiseptic, a new 289 

Ants, exterminating 329 (2), 346 

Ants, protection from 329 

Architectural specifications 113 

Arctic scenery, photographB of... 401 

Arithmetical 284 

Arkansas State Fair 49 



Around the world 280 

Artesian wells 255, 891 

Artificial leather 325 

Artificial light, new 231 

Artificial stone 263, SOS 

Artificial ultramarine 56 

Artillery discharges and rain. 263, 

324; 872 
Artisan In Austria, Russia, Swed- 
en 177 

Artisan in Denmark, Spain, Por- 
tugal, Greece 193 

Artisan In France, Belgium, etc.. 112 

Artisan in Prussia 144 

Asphalt tubes, underground line .. 197 

Asphalte pavement 244, 276 

Asphaltum coating for Iron 186 

Association and mental develop- 
ment ; 1S5 

Astronomer entrapped. 85 

Astronomical Instrument 400 

Atlantic cable, electricity of 117 

Atlantic cables cease working... 377 

Atmospheric pressure 346, 389 

Atmospheric researches, late 170 

Aurora and English telegraphs... 373 

Aurora borealis 255 

Auroral and magnetic periods 307 

Auroral displays, grand 276 

Austrian stamped envelopes 21 

Automatic masterpiece 340 

B 

Bacon, a second Roger 296 

Balancing cylinders. 148, 212, *282, 

*243, 260. 303, 324 
Balancing pulleys and shafting 

148, 154, *243 
Balancing runner millstones, etc.*243 

Balancing saw gates, etc 808 

Balancing saw-mill crank 261 

Balancing saw-mill shafts 276 

Balancing saws 308 

Balloon and meteorological re- 

search 341 

Balloons In "warfare! .'.".' .* . " '.*.". " WSj 274 

Bank alarm telegraph 52 

Banting's system defended 213 

Barometers, mercurial and ane- 
roid 248 

Barometric prediction of weath- 
er 310 

Bartlett lead and ozone 85 

Batchelder patent extension 69 

Batteries, arranging and main- 
taining 234 

Bay rum, now made 202 

Beams, girders, bridges 872 

Bee, lear cutter # 98 

Bee stings 298,372 

Beech and its products S69 

Beecber on interest 242 

Beet -root In New Mexico 404 

Beet- root sugar and the war 343 

Beet- root sugar in England 55 

Beet seed sower in Holland 80 

Bells and bell metal 175 

Bessemer on steam artillery 325 

Bessemer steel, American 71 

Bessemer steel, production of 324 

Billings' description of Rogers' 

horse- rake 184 

Birds as meteorologists 271 



Birdlime, how made 329 

Black cloth, to clean 34 

Blackboards, to make 303 

Blasting powder, new 165 

Bleaching agent, new 71 

Bleaching clothes 117 

Bleaching J ute 198 

Blood 53 

Bloomfleld, N. Y.,gas well 121 

Bogle engines, improved 101 

Boiler explosions 228, 359 

Boiler foaming, causeB of 122 

Boiler incrustation 89, 168, 260, 339 

Boiler iron, free trade in 69 

Boiler, making a perfect 20 

Boiling point of water and ben- 
zole, etc 401 

Bolting cloth, cleaning 52 (2) 

Bolting cloths clogging 52, 139 

Bone fertilizers, to make 129 

Borax in welding steel 329 

Brazilian pebble 894 

Bread, desiccating 377 

Bread-making 373 

Bread, new 95, 148 

Breakfast, early 191 

Bromide of sodium, preparing 121 

Brutal exhibition 860 

Bracing, principle of 813 

Brasa lamps with tin bottoms 52 

Brazilian pebbles for spectacles.. 71 

Brazing band saws *329 

Bread, oxygenated 2 

Bread, preserved 89 

Brick-making, questions about... 20 

British problem, the great 892 

Bromine and iodine 226 

Bronze, steel, iron for cannon. 183, 203 

Bronzing copper urns 241 

Brooklyn, population of. 218 

Buhl work and Relsner work 341 

Bullet molds 894 

Bumping of liquids prevented. ... 25 

Burning of dead bodies 277 

Butter In winter, making good 314 

Butterfly, the # 19, *5l 

Buttermilk 353 

Butternut stained black- walnut.. 100 
Buzzlngup 180, 261, 231 

C 

Cable system of river navigation 

in Germany 290 

California and Oregon railroads.. 340 

Camphor tree of Sumatra 81 

Canadian Inventors in the United 

States 49,181 

Canes, about S8 

Captain, iron-plated steamer 305 

Captain, loss of turret-ship 277 

Carbolic acid, how obtained 298 

Carbolic acid, perfumed 21 

Carbolic acid, uses of 893 

Carbureters, gas and air 223 

Carpenters' measurement of ves- 
sel tunnage 276 

Carpenterspoisoned by chemical- 
ized wood 229 

Carpeting, history of 383 

Carrierplge ons 314 

Carte- de - visite, cameo - medal- 
lion 3S1 

Cast iron, transformation of 8S 
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Catholic scientist on vital corre- 
lation 

Caution to ladies 

Cedar, durability of 

Cellars 

Cement for iron and stone 

Cement for leather 

Cements and how to use them.... 

Cements withstanding heat. etc... 

Central Park Commissioners' re- 
port 

Chairs, common-sense 

Champagne, manufacturing 

Chassepot and needle-gun 

Cheese, hand -made 

Cheese, Swiss and Limburg 

Chemical atoms, size of. 

Chemical experiments 

Chemicalized wood, poisonous — 

Chemistry at American Institute 
Fair 279,295, 

Chemistry in 1870, progress of. — 

Chemistry, modern 

C aemistry, recent progress in — . 

Chemists, death ofaistingulshed. 

Cherbourg's defenses 

Chilblains and chapped hands ' 

Children's reading 

Chill room, meat packers' 

Chimney tor boiler furnaces. 

Cliina coal mines 

Chinese bronze, malleability of... 

Chinese gold lacker 

Chinese laborers on railroad 

Chloralum 

Chlorate of baryta 

Chloride of aluminum, new uses 
of 

Chloroform, history of 

Chloroform, test for 

Chocolate blanc mange 

Chronometer challenge 

Chronometers, pocket 

Cider mills and presses 

Circular saws and saw mills 51, 

Circular saws, speed of.84,100(2) 
116, 

City Hall at San Francisco 

CityHall Park, New York 

City railroad cars 

Claverack College 

Clay soluble In water 

Cleaning brass 154, 

Cleaning silver 

Close of Vol. xxlli 

Cloth made waterproof 

Coal dust, utiliziug 83, 

Coal mines on lire 

Coating brass articles with tin.... 

Coating for outside walls 

Cobalt bronze 

Cockroaches, how destroyed 

Coin standard, our 

Cold by compressed air 

Colleges, what doing 

Collodion, new useB of 

Color and temperature 

oolors, manufacturing 

Colors, test for 

Combing flax 

Combining sulphur and selenium. 

CCmbustfble gas, spontaneous.... 

Commissioner Fisher to resign 

Composite roller, how discover- 
ed 

Compressed air, etc., vs. mule 
power 

Compressed air, effects of 

Compressed air for subterranean 
railways... 

Concrete and Iron bridge 

Concrete paving 167, 

Conductivity or metals, etc. .. 58, 

Constipation cured by electri- 
city 

Contagious diseases, how caused. 

Contrast, what a 

Cooling drink in hot weather 

Cooper Institute and Peter Coop- 
er 

Copper, determining volume of... 

Copper poisoning 

Cork as a non-conductor 

Correspondence, European 

Correspondence, our 

Corrosion of iron water and gas 
mains 

Corsets and chignons 

Costume and art 

Cotton-picking machinery... 

Cotton States M. and A. Fair..... 

Counterfeit notes, how made...... 

Coupling, giant. 

Court plaster, how made 

Cralk's Millwright and Miller 

Credit, undeserved 

Cremation as a hygienic measure. 

Crime and disease.'. 

Croton water, Chandler on.... — 

Crystal Palace entertainments 

Crystallizing iodide of silver 

Cultivation by steam 

Curculio extermination possible.. 

Curious phenomenon 345, 

Cutting carnelians, agates, etc 

Cuttings, how made to grow. 

Cyclones.. 

Cylinders, constructing and bal- 
ancing 



Electro- typographic machine. .... 
Electrolytic insulation .256, 
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Enameling liquor barrels 114 

Enameling slate 278 

Energy, dissipation of 208 

Energy, what Is 17 

Engineer, brave act of 164 

Enterprising journalism 153 

European war, the present 186 

Evans, hard on 255 

Evening Mail, New York 218 

Excrements, treating 400 

Excursion on Pacific railroad 257 

Exhibition, curious 4 

Expansion and fusion of glass, etc. 154 

Explanation wanted 889 

Explosions from hydraulic pres- 
sure 391 

Explosive illuminating fluids, sale 

of 119 

Exposition of textile fabrics, Indi- 
anapolis 121 

Extensions, applications for. .12,28, 
44, 58,74, 106,123, 140,156,202, 236, 

250,265 314,845, 379 

Eyeless fish of Mammoth Cave 353 

Eyes fatigued by artificial light... 166 
Eyesight and microscope ..'. 405 



Fables, migration of 

Fabrics made uninflammable 

Factories, pure air in 

Facts and recipes 

Fair at Cincinnati, Mechanics' 

Fair at Selma, Ala 

Fair, Georgia State 

Fair, Mississippi State 52, 186, 

Fair of American Institute 186, 

201, 216, 232, 248, 265, 

Fair of Augusta Co., Va 

Fair of Harrison Co., Texas 

Fair of Maryland Institute 

Fair, South Carolina Institute 

Fair, Southwestern Virginia 

■ " I.. 



Fair. Tennessee Central . _ _ 

Fairs for 1870, State and National 

Fairport Explosion 

Fall -planted trees and vines 

Familistery of GulBe, France 

Farms In Illinois, Alexander's 

Fat, how to take off 

Fat people— what Dr. Hall says... 

Female inventive talent 

Fertilizers, poisonous 

Fifth Avenue Cathedral 

Fighting, physical basis of 

Fire-arms exhibited 

Fire- arms, modern 

Fire- arms in Turkey 

Fire engine, trial of chemical 

Fire in woods near Ottawa 

Fireproof construction 

Fire surface In portable engines.. 

Fires of pine forests, cause of 

Fish destroyed by toads 

Fish offal for manure 

Fish-oil trade 

FiBhlng nets, tanning 

Fixing colors with silica 

Floriculture at Erfurt, Germany.. 

Fluor spar, uses of 

Fluoride of gold 

Fluoride of sodium 

Flushing sewers 

Fly- catching plant . 148, 

Flying, true theory of 

Fog signals 

Forging, improved appliances for 

heavy 

Fornlc acid In analysis 

Fortune, opportunity for 

Fowls and destructive Insects 

Franco-Prussian war 

Freestone, preserving 

French Atlantic cable, repairing .. 

French chassepot 

French mi tra lileuse '. 

Friction light 

Friction matches 

Friction, statics and dynamics of. . 

Fruit cans, glass ©a. tin 

Fruit cans, tin 

Furnace slags, use for 

Furnaces, efficiency of ' 

Fusee Satan 



Dangerous practice 85 

Darlen canal Burveys 89, 249 

Darien expedition 21 

Darling's fountain pen 324 

Davis' refrigerator car 812 

Dead soldiers, how Identified . . 148 

Dead weight 5 

Death In the chignon 377 

Death of Admiral Dahlgren 53 

Death of Capt. C.P.Coles 186 

Death of C. F. DeLoosey .......... 74 

Death of Dr. A. Matthiessen 812 

Death of Hon. Isaiah Blood 372 

Death of J. A. Sabbaton 277 

Death ofNlls Ericsson 233 

Death of Prof. A. P. Bolley 812 

Death of Prof. Palmstedt 186 

Death of Prof. W. A. Miller. . . .277, 812 

Deep-sea exploration 192 

Deflection ol beams 307 

Delamater Iron Works, New York 120 

Dental pneumatic engine 218 

Design patents 244 

Diamonds, experiments with 105 

Diamond mining in S. Africa .. 313 

Diamonds, phenomenon in heating 3 
Diathermanous and athermanous. 894 
Diet of Belgian miners. ............ 274 

Diffusion in sugar refineries 2 

Disinfecting pads 2 

Disinfecting solution 89 

Disinfectants for Germany. . . 281 

Distillation temperature of oily 

coal products 276 

Divisibility of matter 15S 

Dock Department, New York 50 

Doremuson modern science, 371,388,402 

Draft of vehicles 199 

Drawings in patent office ....249 

Drilling b rass p late 394(2) 

Drills, Improvements in making .. 5 

Drinks, strange 49 

Dryer for co altar 180 

Dualln in Hoosac tunnel 401 

Dwelling-houses, our .51, 84 

Dwelling-houses, portable 264 

Dyeing horn black 33, 406 

Dyeing wood 52, 148 



Earnshaw's key of musical keys.. 117 

Earth circuit, philosophy of. 97 

Earth's crust, thickness of 293 

Earthquake, the 281 

Earthquakes, phenomena of. 393 

East India architecture 257 

East River Bridge, caisson, Are In 893 

East River Bridge, progress of *307 

East River Bridge, report on 8 

Eccentrics attached to shalts . 404 

Eclipse of sun Dec. 22, total 165 

Edible earth..... 201 

Editorial summary ;, 21 

Eggs, preserving 329 

Egyptians near-sighted 234 

Elastic tires for traction engines. . 271 

Electric batteries 234 

Electric disk, Stanley's 117 

Electric telegraph ,196 

Electrical phenomenon, Tyndall 

on ., 148,321 

Electricity and ozone 825 

Electricity in cauterization 89 

Electricity not a dual force 868 



a 

Garden walks, making 

Gas as fuel 

Gas burners, New York city 

Gas manufacture in New York.... 

Gas stoves, domestic 

Gas wells at Erie, Pa 64, 

Gases in the body, passage of...... 

Gatling battery gun in England. . . 

German sliver, analysis ol 197, 

German soldiers in France 

German workmen, expelled 

Glass for photographers' dark 

room, green .... 

Glass paper weights, how made... 

Glass walls 

Glazier's diamond 

Glazing linen 

Gloss on collars, to produce 

Glue, elastic 245, 

Glycerin cement 

Glycerin, Increasing use of ........ 

Glycerin, tests lor 

Governor's Island battery 

Grammar and good English ... 

Grape sugar, estimation of, 

Grape sugar industry i 

Graphite, origin of 

Great circle Travel 

Green grapes, preserving 

Grindstones by Ransome process. 

Gulf Stream, change In 

Gulf Stream, heat of 

Gun cotton and collodion 

Gun cotton, experiments with .... 

Gun cotton, to make 

Gun cotton, uses of 

Gun of 35 tuns 99, 

Gutta-percha 

Gymnastics and physical debility. 



Ice lens 

Ice machine exhib ited. 

Ice machine, Telller's 

Ice machine wanted for South 

Ice, natural and artificial 

Ice paper 

Ice producing, new 

Icebergs, how formed 

Icicles In pi ant cells 

Illuminating gas injuring vegeta- 
tion 

Illuminating gas from tar 

Illuminating gas, manufacturing.. 

Illuminating gas, purifying 

Illumination of sea, remarkable. . 

Imagination, scientific use of. .304, 
320, 

Immigration 

Important to manufacturers, etc.. 

India-rubber, how dissolved 

India- rubber Inexhaustible 

Indigo, artificial. 

Indorsement, valuable 

Industrial Exhibition Co 

Inertia 

Inflammability of wood dust 

Ink kept from molding 

Ink on bo oks, removing 

Insects, American and Imported.. 

Insects aslood 

Insects Increase, why 

Insects killed in carbonic acid gas 

Insects of Missouri 

Invention abroad, progress of. .24, 
72,200, 325, 

Invention wanted 

Inventions patented In England by 

Americans. . 10, 25, 42. 60, 92, 108, 

123, 140, 155, 170, 186, 202, 220, 234, 

265, 284, 300, 315, 332, 346, 363, 

Inventor, a successful 

Inventor, a veteran 

Inventors' heirs rewarded 

Inventors appreciated in Congress 

Inventors* testimoni als 20, 

Iodine from Chili saltpeter 

Irish mall trains, speed of 

Iron and hydrogen, combinations 
of 

Iron and its manufacture 

Iron blue without cyanides 

Iron bridge over the Housatonlc. . 

Iron castings 

Iron girders 

Iron gunpowder 

Iron, improvement in 

Iron made bright green 

Iron sh 1 ps In England 

Iroasteamboats for rivers 

Irrigating canal, immense 

Island or Capri 

Ivy poisoning, cure for 261, 861, 372, 



Hackling vegetable fibers 325 

Hair dyes, new dodge in 69 

Handwriting, detecting ageof. 153 

Harness blacking 186 

Harness, removing red spots from 42 

Harness varnish 278 

Hartford Steam Boiler Inspection 

Co 69,118,214,298, 385 

Harvard School of Dentistry 185 

Health and hard and soft water. . . 178 

Health habits of young men 308 

Health, maxims about 337 

Heat actlngon coal 825 

Heat from electric currents. 18 

Heat of the superior planets 260 

Heat, radiation of 136 

Heating of buildings 359, 404 

Hellebore to kill currant worms.. 10 

Helmholtz on Faraday 400 

Hen roost, utilizing 138 

Hesperlans, the »51 

Hlght and Weight 153 

Hirn's telodynamlc cable 127 

Hoisting machines exhibited 233 

Home for the aged 872 

Honey-bee's value in agriculture. 297 

Honey extracted from comb 202 

Honors to inventor of telegraphy. 826 
Hoos ac tunnel, central shaft . . .279, 372 
Hoosac tunnel, progress of 234, 404 (2) 

Hoosac tunnel, dualinln 401 

Horrors of war 326 

Horse, history of a defunct . 40 

Horse power of engines, finding. . 314 
Horses captured by Prussians ..... 341 
Horses, errors in treatment of. .... 188 

Horticulture, novelty In 165 

Hot blast and blow-plpe 209 

Hot boxes 118 

Hot vapors actlngon wood 264 

Hot-house, an imperishable 169 

Hottest summer lor a century 202 

House built by one man... 226 

Huxley's inaugural address 224, 

234, 240 

Hyacinth perfume, extracting 307 

Hydrate of chloral 69, 74, 116 

Hydrofluoric acid, pure 185 

Hydrogen, producing 137 

Hydrophobia and dog muzzling. , . 24 

Hymenopters, the , *67 

Hyposulphite of soda, new use for 165. 



Ice by machinery 40 

Ice house, cheap and good 359 



Japan, currency in 367 

Japan, progress in 885 

Jeddo 5 

Jewelry, to clean 87 

Judd Hall of Natural Science 121 

K 

Kansas silk factory 4 

Kepler, monument to 186 

Kid gloves 239 

Kindling a quick flre 276 

Knitting m achl nery *147 

Knots and splices 303 

Knowledge, good and evil of much 57 

Krupp's large b omb shells 808 

Kumis, manufacture of 168 



Labor and wealth In U. S 385 

Labor movement In England 288 

Laboratory in Louisville Medical 

College 265 

Lackers, gold and brass 362 

Lantern fly *35 

Lard, purifying 113 

Lattice girders and solid plate 290 

Laundry paper blue 37 

Lavoiser medal for useful re- 
searches 218 

Law of compensation 103 

Lead in waters, to detect... 121 

Lead poisoning, cure for ,.. 88 

Leakage of gas- taps, stopping .... 342 

Leather cord belting ."404 

Leaves, skeletonizing... 195 

Legislative blunder 218 

Lens and prism 388 

Letters from the South, 249, 281, 

297, 328, 344, 361 

Liebig'B extract of meat 72 

Life, mystery of. 82 

Life rescued by swimming........ 65 

Light, e xperim ent wit h. 25 

Ligtnin g rods 212 

Light, evolving 400 

Lillputlan firemen 3 

Lime burning 18 

Linseed oil for gold size 362 

Liquid glue 153 

Little's transmission of telegrams 250 
Locomotive engineering, want in. 151 

Locomotive, inventor of 58 

Locomotive, learning to run. . .218, 250 
Locomotive made In one day. ..... 376 

Locusts, seventeen year 212 

Locusts, the migratory ...... *181 

Log dams 242 

Longevity In man and lower ani- 
mals 276 

Love of the beautiful 246 

Low-water detector, cheap, 261, 

292, 339 

Lucifer matches, Inventor of 277 

Lumber pile on the roof. 313 

Luxury In ancient Rome 256 

Lyceum of Natural History 280 

III 

Machinery, finishing and decora- 
ting 199 

Machines wanted South 22, 151 

Machinists' tools ....131, 232 

Magnesium as reducing agent.... 296 
Magnetism and dlamagnetlsm — 97 

Magno- electric machines 321 

Mahogany cutting In Honduras. . . 310 

Mainspring winder 824 

Mammoth pears, S. Carolina 357 

Man a feeble animal, is 32 

Man and horse, mechanical power 

of 346 

Mantis, the *259 

Manufactories at the South 277 

Manufacturers, Important to 344 

Marine glue 106 

Measuring water flowing through 

pipes 279 

Meat, preserving 105 

Mechanic arts, modern skill in . .. 305 
Mechanical department Am. Inst. 

Fair 280 

Mechanical drawing 183 

Mechanical movements, new 71, 

137, *217 
Medical Instruction, Improve- 
ments In 101 

Melting steel plates, etc 298 

Mental science 20 

Mental taxation and dyspepsia.... 353 
Mercury pressure gage, making.. 58 

Metals as fuel 178 

Meteoric stones, metals in 377 

Meteorological Investigation on 

Mt. Washington 165 

Metz, history and fortifications of 191 

Metz, surrender of 803 

Mica, use s of , 8 

Micro- photography 376 

Microscopical test of Iron and 

steel 277 

Military chemistry 387 

Military telegraphy 165 

Milk, analysis of 152 

Milk and leaden vessels 877 

Mill race washed out by sluicing. 149 

Millennium, something like 152 

Millstone, leveling 372 

Mine, highest and lowest 213 

Mineral matter, assimilating. 71 

Mineral waters, use of..... Ill 

Mineralogy and chemistry 407 

Mining statistics for 1869, U. S 255 

Mink furs 822 

Missouri Iron furnaces..,., 329 

Mistakes, who make 136 

Mitrailleuse and Gatling gun 106 

Mitrailleuse, the 198 

Mitrailleuse, trial of 840 

Mo dels for Patent Office. ......... 137 



Mold In carpets, curing 180 

Moldy casks, to purify 42 

Monarch, turret-ship 377 

Monitor life boat 291 

Monstrosity, singular 296 

Moon, apparent size of. 53 

Moon fallacies 86,133,148 

Moon, geology of 145 

Morse, Samuel F. B 357 

Morse's statue In Central Park. ... 42 

Mortar, to prepare *6 

Motive power of expanding gases 327 
Mount Arrarat, observatory on.. 5 
Mount Seward in Adlrondacks... 351 

Mountain railroad 122 

Mowers and reapers exhibited 201 

Murderous machine, the most — 357 

Mushroom, culture of 81 

Music plates, engraved 285 

Mystery in Lawrence, Mass 182 



N 

Nails for out-door work 233 

Napthaline and Its uses 40 

Nature as a workman, chemist, 

artist 275 

Naval architecture and engineer- 
ing 231 

Nerve telegraphs 329 

New York city, population ol.. . 257 
New YorkDock Commission plans 25 

New York Times 377 

Ninety degrees in shade 104 

Nitric acid, purifying 202 

Nitroglycerin, banishing 69 

Nitro-glycerin explosions 827 

Nitro-glycerin, power of 892 

Nitro-glycerin, who discovered.. 104 
Nitrogen, preparing pure 2 

O 

Oat-meal grits 377 

Obituary of Samuel V. Merrick.. 154 

Obituary of T. Ewbank 218 

Ocean race 90 

Ocean telegraph cables, hemp for 386 

Oiling farm implements 228 

Omnibus, a new 1C9 

Orbital motion 20 

Orange marmalade 52 

Orthopters, the # 114 

Osmose 265 

Oxygen gas, preparing 90, 137 

Oxygen, new use for 8 

Oxide of Iron, soluble : 218 

Ozone and explosives 274 

Ozone from rapid combustion 264 



Paints, adulteration of 21 

Paper and paper stock 56 

Paper clothing 369 

Paper from oat husks 178 

Paper made water-tight 153 

Paper, manufacturing 354 

Paper money vs. gold 119 

Parafflne industry 152 

Paris, affairs in 281 

Paris defended without gunpow- 
der 195 

Paris, how people live In 48 

Paris, siege of ; 281 

Parks and floral decorations 73 

Passengers' rights on railways 258 

Pasting parchment paper 2 

Patent agent in trouble 356 

Patent agent suspen ded 186 

Patent decision— glass-lined re- 
flectors 387 

Patent decision— ice pitcher 10 

Patent decision, important 303 

Patent decision— soft tie 69 

Patent decision— spoon and fork 

handle design 244 

Patent law, Macfle on 8 

Patent laws, the new 55, 87 

Patent Office affairs 8 

Patent Office, attempt to abolish. 328 
Patent Office decisions, important 211 

Patent rights in Congress 8 

Patents 322. 356, 393 

Patents, recent American and for- 
eign, 10,26, 42,58, 74,90, 107, 123, 
138, 155, 171 , 186, 202, 219, 235, 250, 
266, 282, 299, 315, 330, 346, 363, 378, 

895, ,408 

Patents, Senate Committee on 893 

Paving streets 325 

Pays to advertise 249 

Peach trees, to save . 835 

Pearls, imitation 373 

Pekin as It Is 246 

Pen picture of Lord's prayer, 

Brown's 261 

Pen stammering 135 

Pennsylvania coal deposits 278 

Pentanraphlc embroidery 400 

People who attend fairs. .......... 811 

Permutation theory . 52 

Perpetual motion, 207, 342, *355 

358, *371, *385\ 400, *402 
Perpetual snow, lowest line of. . . . 85 

Phosphorus paste to kill rats 42 

Photo-relief proceBB, Woodbury's 247 

Photographic intelligence 114 

Photographing sun- flames 297 

Photographs, enlarging 277 

Photography, history of 215 

Photography in military matters. 145 

Photometer, new 21 

Picture frames, rustic 102 

Pin making In Birmingham 358 

Pine- apple 20 

Pittsburgh Iron and steel mills... 367 

Plant lice, to kill 58 

Plaster casts of natural history 

objects 887 

Plaster spatula 202 

Plate glasB, grinding and polish- 
ing 



Plating copper with zinc 105 

Platinizing glass 158 

Platinum in Lapland 185 



Railway axles, hollow 

Railway bridge across the Ganges 

Railway car hub boxes 

Railway carriage wheels, self-ad- 

i ustlng 

Railway coaches, crystal 

Railway, London underground... 1 

Railway signals, British 

Railway ticket mileage system. .. 

Railway torpedo 

Railways, management of .7, 

Rain Influenced by sound 

Raising stearashi p Scotland 

Rams Avenger and Vindicator 

Reading by machinery 

Reapers and mowers exhibited... 

Recipes 

Reflectors on French ships 

Refrigerator, dynamical. 

Reml ttances made with safety 

Resignation of Commissioner 

Fisher 

Resources of the South 

Resp lratory surface of human 

lungs 

Result of a paragraph 

Revenu e stamps 

Rice, how cooked by Chinese 

Ridicule 

Right of appeal maintained 

Rivers and manufactories 

Road locomotive, Thompson's 

Road rolling, steam 

Roads and road-making 

Roebling's report on East River 



297 



Bridge . 
riot 



Rolling Toads 2T2 

Rolling mills at San Francisco 326 

RotoBCope and gyroscope 116 

Rubber as storeliouse of power. . . 180 

Rubber belts made to stick 862 

Rubber boot BoleB 291 

Rubber hose, carbollzed 893 

Rubber springs 117 

Rubidium ana caesium 121 

Ruhmkorff's induction coll and 

drawings 844 

Russia sheet Iron, manufacturing 164 

Russian cotton factories 368 

Russian universities 377 

Rust Joints 86 

Rusty horseshoe nails, cleaning... 266 



Safety vs. economy In boilers 375 

Salad 52 

Salt deposit near Berlin 329 

Saltpeter and nitrate of soda 185 

Sanity ps. Insanity, 388 

Saratoga Springs 104 

Saturation 117 

Saturn S09 

Sawing stone 149 

Scaffolding, Iron 198 

Scaling boilers 362 

Scarabeeids, the *147, *178 

Science and labor 290 

Science of going to war 181 

Science o f sleep and d reams 128 

Scientific administration 391 

Scientific American, 343, 359, 870, 393 
Scientific destitution in New \ ork 375 

Scientific education of women 53 

Scientific facts 117 

Scientific intelligence, 2, 24. 40, 57, 
66, 88, 105, 121, 136, 153, lfe, 218, 

264,280 296,325,361.392 

Scraped surfaces *51 (2) 

Screw holes in cast hinges 148 

Sea flower, murderous 101 

Sea urchin, the 293 

Sea water and metallic Bhip fast- 
enings „... 73 

Seely on ammonium amalgam.... 36 

Severe— Is It Just 356 

Sewage, disposal of 16 

Sewage phenomenon 41 

Sewing machine patent extension 41 

Shad vs. black bass 843 

Sheet music, ho wprinted 876 

Sheffield school, Yale College. .. . 185 

Ship canals, projected 56 

Shoemakers' measure 259,308,339 

Short-handwriting, Roman 91 

Shotguns, scattering 362,894 

Shot tower, Newport "*" 

Show- card letters _ 

Side-saddle flower. 212 

Silica, new relations of 215 

Sills fitted under water 209 

Silver button of 1,141 lbs 239 

Silver mine, ancient 19 

Silver mine In Sterling, Mass. ..... 845 

Silver stalnB, removing 69 

Silvering cheap looking-glasses.. 362 

Singer sewing-machine patent 335 

Sinking hollow iron piles 58 

Sinking valley 84 

Siphon recorder, submarine cable 111 

Sirups for soda water •.-.■■ 21 

Skin permeable to liquids 275 

Sleep, falntin g, apoplexy .. 179 



Poetry of mechanism 853 

Poison Ivy *99 

Poison oak 133 

Pokers, to harden 87 

Polishing horn 202 

Polishing marble, etc 861 

Polishing plaster castings.... 242 

PollBhing powder for glass and 

metal 264 

PollBhing shell ornaments 266 

PollBhing wood carving 53 

Polytechnic College Commence- 
ment, Pa 22 

Popular errors respecting the 

watch 180, 260,308,324,889 

Porcelain and acids 21 

Portland cement, manufacturing. 243 

Postofflce, operations of 871 

Potash , cheap production of. 231 

Poultry fountain 298 

Power of engines, to find 877 

Power of prime motors 811 

Premium, special club 870, 877 

Preparing birds, etc. , for cabinet 194 
Pressure of earth's atmosphere, 

how found , 814 

Price current books, RogerB'..... 74 

Printers' ink, a new 402 

Printing In Chinese 298 

Printing press. 920,000 bonus for.. 153 

Projection of the earth, new 401 

Proprietors and foremen 407 

Protoplasm, as regards 168 

Prussia, how superior to France. 131 

Prussian blue, soluble 2 

Prussian needle-gun 118 

Public debt, the 117 

Publications, new. . . .10, 28, 42, 106, 
140, 154, 170, 202, 218, 284. 265. 281, 

800, 832, 846, 394, 408 

Pulleys and centrifugal force 106 

Pullm an pal ace cars 257 

Pumping higher 877 

Purifying feathers, hair, etc 81 

Pyrotechnic mixtures 344 



Juebec Fair , 154 

Jueries ......829,846,362,377,394 

Juick work 277 



Rabid animals 113 

Racing boats *132 

Railroad speed 372 

Railroads, now made 245 

Railway, a steep 25 

Railway accidents and detentions 400 



Sleep, new theory of, 

Smoke consumption 263 

Smoky chimneys 276, 340, 345, 339 

Snake stones 85 

Snow, line of perpetual 148 

Social classification 167 

Sodium 25 

Soldiers' training, Prussian and 

French 181 

Solar phenomenon, remarkable.. 261 
Soluble glass, experiments with.. 361 
Soluble glass, manufacture of.... 225 

Soluble glass, uses of. ■. 104 

Somnambulism, cure for 870 

Sound and electric figures ... 117 

Speed of thought 117 

Spider, the *195 

Spiritualism and science 860, 388 

Spontaneous combustion ..... .225, 356 

Spontaneous generation 120, 273 

St. Louis bridge .-..151,37^391 

St. LoulBbrldge.west abutment of 384 

Stains removed from hands. 250 

Statistics, fallacies of 88 

Steam and canal boats 405 

Steam boiler inspection 144 

Steam boilers 825,394 

Steam engine, Parker's air-jet 368 

Steam engines exhibited 216, 276 

Steam engines, friction of. 4 

Steam engines, rating ...311,342 

Steam navigation, improvements 

in 127 

Steam on common roads 32 

Steam plow exhibited 277 

Steam plowing 845 

Steam pumps exhibited... ...282 

Steam road-rolling in England... 230 

Steambo at speed .84, 164, 212 

Steering ge&r 400 

Steel ingot, casting 226 

Steel types for printing '..'. 234 

Stereoscope *822 

Stevens Institute, Hoboken ....... 24 

Storm signal stations, Government 298 

Storm signals. Government 183, 186 

Strasbourg, history and fortifica- 
tions of..... 229 

Street locomotive, Chicago 246 

Street snow and Ice 407 

Streets, saline solutions for....... 154 

Success and ability 407 

Suez canal . . .• .262, 877 

Sugarcane, analysis of 121 

Sulphur in coal gas 202 

Sulphureted hydrogen, action of. 136 

Sulphurous acid, uses of ...... 136 

Summer clothing 81 

Summer rules 81 

Sun spots 370 

Surface lines in Hoosac Tunnel, 

transferring. 356 

Suspension bridges 81 



Taj of India, the famous 257 

Tannin, purifying 281 

Tanning in Pennsylvania 345 

Tar removed from granite........ 346 

Tax levy of New York city 218 

Taxes, national 185 

Technical education 376 

Telegraph In Canada 256 

Telegraph Instrument room, Lon- 



Tempering carriage springs 810 

Tempering saws 116, 196 

Tempering thin steel tools *356 

Testimonial toN. de St. Victor's 

family 81 

Tetrabromide of carbon 136 

Thames embankment, opening of 96 

Thermantldote 340,889 

Thermometer freak, curious 212,261 

Thermometer, Lamy's — 401 

Thermometers and air currents.. 180 

Thermometers, how made 88 

Thieves, warning to 8 

Thought without language 65 

Thunder, theory of 68, 132 

Thunderbolts and lightning rods 132 
Timber preserved by Foreman's 

process 392 

Time and distance 328 

Tin cans 148 

Tin foil as a preserver 273 

Tin fruit cans, making 69 

Tin fruit cans poisonous, are 116, 165 

Tin-lined vs. lead pipe 276 

Tinningiron 81,293 

Tobacco, danger from 238 

Tobacco pipes, how cleaned 362 

Toggle Joint, finding force of 106 

Tomato figs. 281 

Torpedoes for coast defense 136 

Tortoise shell, uniting 829 

Toy, wonderful 340 

Toys of the past 884 

Tracing-paper, how made 186 

Traction engines for roads 875 

Trade -mark decisions 249 

Trade-marks and designs 329,344 

Trade-marks, law protecting 119, 

257^303 
Transferring designs to wood 

blocks . . 218 

Transpiration in plants *258 

Transportation, tax of 329 

Transporting fresh meats and 

fruits 812 

Trevithick, locomotive inventor. 64 

Truffle, culture of. 41 

Tungstate of soda, new use of 392 

Tungsten compounds 57 

Tunnels, Mt. Cents and Hoosac. 341 

Turbine wheels, placing 154' 

Turkish manufactures, decline of 256 

Tussock moths 8 

Tyndall on electrical phenomena 321 
Type-setters, female 344 

U 

Under- current in Mediterranean 405 
Underground defenses of Paris.. 213 



Vassar college 41 

Verditer, green and blue 26 

Vermicelli and macaroni , 407 

Vermilion, American and Chi- 
nese 180 

Victims of poisoned timber 392 

Vitality of seeds 876 

Volcano fish 5 

VonGraefe, Dr. Albrecht 193 

Von Moltke as a warrior 245 

W 

Wages of labor 2% 

Wagon hubs cracking, to prevent 

133 (2) 

War and inventions 119 

War and tobacco trade 837 

Waste thread, utilizing 400 

Warts, cure for 57 

Watch jewels, stealing 808 

Watch main-spring, breaking of 

260, 324, 372 
Watch, popular errors respecting 

180, 260, 308, 324, 389 

Watch, setting hands of 180 

Watchmakers, question for 20 

Watchmaking in America *159 

Water a solid 212 

Water acting on lead, tin, etc 104 

Water and health 178 

Water and railway trains 22 

Water cisterns, how made 309 

Water cooler 808 

Water evaporation and health... 329 

Water meters... 39, 279 

Water, organic matter in 118 

Water-proof packing paper...... 50 

Watering streets with chemicals 325 

Weapons in European warfare 103 

Wear of rails......... «369 

Welding cast steel 889 

Whalebone, how obtained. ....... 298 

Wharves and piers for New York 100 

Wheat crops, how handled 89 

Wheels, fly and balance 403 

White brass. 118 

Whltelight -, 862 

White man's feet... 20 

White slaves 48 

Whitening yellowed flannel 54 

Wind measurer.... 65 

Wind mill moved sixteen miles.. 22 

Wire- rope bridges 886 

Wire trellis or fence 52 

Wood, drying 404 

Wood fiber, test for 218 

Wood pavements 58 

Wood preserved underground.... 121 
Wood rendered incombustible... 121 
Wood worker, McBeth, Shaffer & 

Co. 's 117 

Woodworkers exhibited 233 

Wooden pulleys, balancing 106 

Wooden railroad 271 

Wooden water pipes 377 

Wootz, or India steel 81 

Work done by a horse 840 

Workman in Switzerland 101 

World's work, and Its necessity. . 311 

Worlds other than ours 7 

Worms and insects 183 

Writing Ink 153. 



Telegraph learners, to 321, 372 

Telegraph, man who built 388 

Telegraph, originator of. 50 

Telegraphic challenge 186 

Telegraphing, rapid 1 406 

Telegraphy, antomatlc 292,388 

Telegraphy, future of...... 278 

Temperature of sun and its at- 
mosphere 278 



Yachts, cost of. . 



169 



Zinc and iron or steel.. 266 

Zinc and lead paints in apple- 
grinders 366 

Zinc as building material I 

Zinc, coating vessels with 87 

Zinc rolled into sheets 346 

Zinc Bhafts, turning 894 

Zinc sheathing for ships. 122 



PATENT CLAIMS. 



Patents, Issued June 21, "JO 11 

" 88,10 2T 

July 5, 10 4S 

" " " 12, 'i0 59 

" " " 19, "70 75 

" 26, "70 91 

" " Aug. 2,'70 107 

" 9,10 123 

" 16, 10..... 1S9 

" 23, '70 155 

" 30,10 .171 

" Sept. 6, 10. 187 

" " 13, '70 203 

" 20, '70 219 

" " 27, '70 235 

" " Oct. 4, "70. .....251 

" " " 11, '70 267 

" 18, "70 28S 

" 25, '70 299 

" " Nov. 1, '70...... 315 

" 8, '70 331 

" 15, TO 347 

" 22,10 863 

" 29,10 379 

" " Dec. 6,10 395 

" " " 13,10 410. 

Reissue s, list of. 12, 28, 44,60,76, 92. 

108, 124, 140, 156, 172, 188,204,220, 

236,1252, 268, 284, 300, 816, 882, 348, 

864,380,396,404. 
Designs, list of, 12, 28, 44, 60,76. 

92, 108, 124, 140, 156, 172. 188, 204, 

220, 236, 252, 268, 284, 800, 816, 332, 

S48, 364, 380, 896, 410. 
Tbade-Marks, list of , 300, 816, SS2, 848 

364, 380, 396, 410. 
Extensions, list of. 12,28,44,00,74 

108, 156, 172, 220, 268, 30f, 332, 

364.396,410 
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[December 24, 1870. 



PATENTS. 

American and European. 

MlTNN & CO. continue to give opinions In regard to the Novelty of In- 
ventions, free of charge; make special Examinations at the Patent Office; 
prepare Specifications, Drawings, Caveats, and Assignments ; and prosecute 
applications for Letters Patent at Washington, and In all European conn* 
tries. They give special attention to the prosecution of Rejected Claims, 
Appeals, Extensions, and Interferences. 
__P~ Pamphlet of the New Patent Law for 1870 furnished free. Address 
WUNN 6c CO., 

37 Park Bow, N. Y. 



The Chargefor Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 

A number one mower and reaper man desires a permanent 
situation with some manufacturers. Understands thoroughly handling 
reapers In the field, and the management of agencies. Has had fifteen 
years' experience. Best reference given. Address Reaper Man, Box 478, 
Canton, Ohio. 

The paper that meets the eye of manufacturers throughout 
the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Independent Seeonds, Timers, Repeaters, complicated and fine 
WatcheB, of every description, repaired and warranted to perform correct- 
ly, by H. F. Piaget (author of " The Watch "), 86 NasBau Bt. , N. T. 

Wanted. — A pair of second hand, low-pressure engines, from 
90 to 50 horse power each. Murray, Moore & Co. , Portsmouth, Ohio. 

Wanted. — A Partner in a manufacturing business already es- 
tablished, with ^5,000 to 910,000. Address B. F. Poole, Clinton, Iowa. 

Sewing mach.tablemTg'saddressE.L.Morgan,Rivesville,W.V. 

Wanted — Shears suitable for 8-in. Train. Quote most favora- 
ble terms at once. Battellc & Co., Memphis, Tenn., Rolling Mill. 

Patent Floating Bridge, Floating Lighthouse, etc. For rights 
to build or use address Thomas Schofleld, Grass Valley, California. 

I wish to correspond with some manufacturer of Spiral 
Springs. Louis LeMay, Whistler, Alabama. 

Building Felt (no tar) for inside and out. C. J. Fay,Camden,N.J. 

Craigleith Grindstones, by J. E. Mitchell, Philadelphia, Pa. 



Machinists' Grindstones, by J. E. Mitchell, Philadelphia, Pa. 

Cutlers' Grindstones, by J. E. Mitchell, Philadelphia, Pa. 

Scale. — Allen's Patent will remove scale from steam boilers, 
and not Injure the Iron. Send for Circulars. Joslah J. Allen, Philadelphia. 

Wanted — Situation as Mechanical Draftsman. Apply Box 561 

Pittsburgh, Pa. , G. B. 
Fifteen cents for good Arithmetical Puzzle. Send by mail by 

J. R. Bo & Co. , Philadelphia. 

Molder Wanted — One who thoroughly understands pipe mold- 
ing In all its branches. Murray, Moore & Co. , Portsmouth, Ohio. 

Screw Driver. — The entire right for sale. Patented June 22, 
1869. Address Patentee, William Hofer, New Haven, Conn. 

Millstone Dressing Diamond Machine — Simple, effective, du" 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John Dickinson, 64 Nassau st. , N. Y. 

Crampton's Imperial Laundry Soap, washes in hard or salt 
water, removes paint, tar, and grease spots, and, containing a large per- 
centage of vegetable oil, Is as agreeable as Castile soap for washing hands. 
" GrocerB keep It. " Office 84 Front st. , New York. 

Excelsior Stump Puller & Rock Lifter. T.W.Fay,Camdcn,N.J* 

Full information given of some valuable public land — just 
reached by railroad. A good Investment, sure to double In value. Address 
Investment, Box 100, Rochester, Beaver Co., Pa. 

Soap Stone Packing, all sizes, in lots to suit. Greene, Tweed 
& Co. , 10 Park Place, Manufacturers' Agents. 

Walrus Leather, for Polishing Steel and Plated Ware. 
Greene, Tweed & Co. , 10 Park Place, New York. 

Baxter's Portable Steam Engine. For descriptive Pamphlet 
address Russell A Speer, 10 Park Place, New York. 

Patent Elliptic-geared Punches and Shears. — The greatest 
economy of power, space, and labor. Can be seen In operation at our fac- 
tory, in Trenton, N. J. AddrcBS American Saw Co. , 1 Ferry st. , New York. 

Hand Screw Punches and Lever Punches. American Saw 
Co. , New York. 

Self -testing Steam Gage — Will tell you if it is tampered with, 
or out of order. The only reliable gage. Send for circular. £. H. Ash- 
croft, Boston, Mass. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Glynn's Anti-Incrustator for Steam Boilers — The only reliable 
preventive. No foaming, and does not attack metals of boilers. Price 25 
centB per lb. C, D. Fredrlcks, 587 Broadway, New York. 



The Merriman Bolt Cutter — the best made. Sen<? for circu- 
lars. Brown and Barnes, Fair Haven, Conn. 

Pictures for the Drawing Room. — Prang's " Luke George," 
" WeBt Point," " Joy of Autumn," " Prairie FlowerB," Just issued. Sold 
In all Art Stores. " Three Tom Boys. " " Bethoven," large and small. 

Manufacturers and Patentees. — Agencies for the Pacific Coast 
wanted by Nathan Joseph & Co., 619 Washington Bt. , San Francisco, who 
are already acting for several firms in the United States and Europe, to 
whom they can give references. 

To Cure a Cough, Cold, or Sore Throat, use Brown's Bronchial 
Troches. 

Machinery for two 500-tuu propellers, 60-Horse Locomotive 
Boiler, nearly new, for sale by Wm. D. AndrewB & Bro. , 414 Water Bt. ,N. Y 

Lighting Gas in Streets, Factories, etc., with Bartlett's Patent 
Torch saves great expense, all risks, etc. It 1b being adopted everywhere. 
AddresB J. W. Bartlett, 569, Broadway, New York. 

Keuffel & Esser 116 Fulton st.,N. Y.,the best place to get lst-class 
Drawing Materals, Swiss Instruments, and Rubber Triangles and Curves 

Cold Rolled-Shafting.piston rods,pump rods.Collins pat.double 
compression couplings, manufactured by Jones & Laughlins,Pittsburgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating ma- 
chinery, see advertisement of Andrews* Patents in another column. 

House Planning. — Geo. J. Colby, Waterbury, Vt., offers in 
formation of value to all In planning a House. Send him your address! 

A very Valuable Patent for sale,the merits of which will be ap- 
preciated at Bight. Apply to or address Jewell & Ehlen, 93 Liberty st. ,N. Y. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad 

dress Union Iron MHls, Pittsburgh, Pa. , for lithograph, etc. 
Improved Foot Lathes. Many a reader of this paper has one 
of them. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Belting that is Belting. — Always send for the Best Philadel 
phia Oak- Tanned, to C. W. Amy, Manufacturer, 301 Cherry st. , Phil'a. 

For Fruit-Can Tools,Presses,Dies for all Metals,apply to Mays 
& Bliss, 118, 120, and 122 Plymouth Bt. , Brooklyn, N. Y. Send for catalogue. 

Best Boiler-tube Cleaner — A. II. & M. Morse, Franklin, Mass. 

The Best Hand Shears and Punches for metal work, as well 
as the latest Improved lathes, and other machinists' tools, from entirely new 
patterns, are manufactured by L. W. Pond, Worcester, Mass. Office 98 
Liberty st. , New York. 

To Ascertain where there will be a demand for new machinery 
or manufacturers' supplies read Boston Commercial Bulletin's Manufactur- 
ing News of the United States. Terms $4 00 a year. 



Receipts — When money is paid at the office 
for subscriptions, a receipt for It will be given ; but 
when subscribers remit their money by mall, they 
may consider the arrival of the first paper a bona-Jlde 
acknowledgment of their funds. 

City Subscribers. — The Scientific Ameri- 
can will be delivered In every part of the city at 
$3*50 a'year. Single copies for Bale at the News-stands 
In this city, Brooklyn, Jersey City, and Williams- 
burgh, and by most of the News Dealers In the United 
States. 
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The value of the Scientific American as an advertising 
medium cannot be over •estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes nto all the States and Territories, and is 
read in all the princ pal libraries and reading-rooms of 
the worM- We invte the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulaton. 
If it is worth 25 cent* per line to advertise in a paper of 
three thousand circulation, it is orth $2.50 per line to 
advertise in one of thirty thousand. 

BATES OF ADVERTISING. 
Back Pave - - - - 1*00 a line, 
Inside Pace ... 73 cents a line, 
for each insertion. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 



p£& Union Emery Wheels 



Are guaranteed Buperlor to any now 
In the market. 
Price List upon application. 
UNION STONE CO., 

82 Pemberton square, 
Boston, Mass. 




T^YSPEPSIA: ITS VARIETIES, CAUSES, 
I J Symptoms^ and Method of Treatment. By E. P. 
Miller, H.l). 

Address 



is, and Memoa oi ireaimeni 
Paper, 50 ctfl. : muslin, $1. 
MILLER, HAYNKS & CO 



41 West 2(ith st. , New York. 



THE COPLAY CE- 

_^_ _ MENT CO. will contract 

for future delivery. A Btock always In store to fill orders. 
JOSIAH J. ALLEN, 4 South Del. ave. , Philadelphia, Pa. 



CEMENT. 



Wly Yeast Powder should tie Dsei. 

Because It 1b much more convenient than brewers' oj 
hop yeast, produces better and more nutritious food, and 
never fails of success. This 1b particularly applicable to 
DOOLEY'S YEAST POWDER, as each package not only 
contains the full weight, as represented, but the contents 
are perfectly free from any Injurious substances. Noth- 
ing enters into ltB composition but articles that are 
healthy and nourishing, and the bread prepared with It 1b 
such as can be eaten with Impunity by the moBt sensitive 
invalids. For sale by grocerB everywhere. 
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WOODBURY'S PATENT 

Planing and Matching 

and Molding MachlneB,Gray ft.Wood's Planers.Self- oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, J 91 Liberty street, N. T. : 

Bend for Circulars. ( 67 Sudbury street, Boston. 



Newspaper 
Advertising. 

A Book of 125 closely printed pages, lately issued, con- 
tains a list of the best American Advertising Mediums, 
giving the names, circulatlons^and full particulars con- 
cerning the leading Daily and Weekly Political and Fam- 
ily Newspapers, together with all those having large cir- 
culations, published" In the interest of Religion, Agricul- 
ture, Literature, etc. , etc. Every Advertiser, anaevery 
Eerson who contemplates becoming such, will find this 
ook of great value. Mailed free to any address on re- 
ceipt of 25c. 

GEO. P. KOWEI.L. & CO., 

Publishers, No. 40 Park Row, New York. 

The Pittsburgh (Pa. ) Leader, In its issue of May 29, 1870, 
says: 

'"' The firm of O. P. Rowell & Co. , which issues tnis in- 
teresting and valuable book, 1b the largest and best Ad- 
vertising Agency in the United States, and we can ch eer- 
fnlly recommend It to the attentionol those who desire to 
advertise their business scientifically and systemat- 
ically in such a way: that is, bo as to secure the larg- 
est amount of publicity for the least expenditure of 
money." 



BACON'S TRUNK ENGINES, 

For all purposes ; compact, durable and efficient. 
BACON'S STEAM- AND BELT 

HOISTING MACHINES, 

For manufacturers, Stores. Docks, Ships, etc. 
PRICE LIST on application. 

DEL.AMATER IRON WORKS, 

Foot West 13th st. , N ew York. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromneld street, Boston, Mass. Il- 
lustrated catalogue sent free on application. 



TTNIVERSAL COMBINATION.— Fourteen 
IJ useful instruments in one : Button-hole Cutter,Work 
Holder, Tape Measure, Knife Scissor*, and Penal sharp- 
ener, Mirror, Emery, Ripper, GlasB Cutter, Needle, Thim- 
ble, Crotchet and Spool Cases. Active Agents wanted. 
Rapid sales. Large profits guaranteed. Sample instru- 
ment, by express, $1. By mull, pre pa Id, %\ -50. All want- 
ng lively business address J. H. MARTIN, Hartford, N. Y. 



rpo COPPER, BRASS (Seamless Loco and 
I Brazed) TUBE AND COPPER ROLLER MANUFAC- 
TURERS.— An English Engineer, about settling in theU. 
S. , has had 10 years practical experience in that business, 
as Superintending Engineer and Works Manager, offers 
his advice to those engaged in the same. Address J. R. S., 
Box 672, N. Y. city. 



A. S. & J. Gear & Co., 

BOSTON.— We have been running your Variety Molding 
Machine for several months, find do not hesitate to say 
we are perfectly delighted with it. 

SPRINGFIELD, VT. , TOT M'F'G CO. 
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Per week easily made by Agents. Ad 
dress Saqe Has f'q Co., Cromwell, Conn. 



SAFETY HOISTING 

Machinery. 

OTIS, BROS, ic CO. 

No. 809 BROADWAY, NEW YORK. 



OTIS' 



trail 
-«3 



0&7P; TO f^O PER MONTH, every- 
nP 1 tj where .male and female, to Introduce the 
GENUINE IMPROVED COMMON-SENSE FAMI- 
LY SEWING MACHINE. This Machine will stitch, 
hem, fell, tuck, quilt, cord, braid, and embroider 
in a most superior manner. Price, only *15. Fully 
licensed ana warranted for five vears. We will pay 
31,000 for any machine that will sew a Btronger, 
more beautiful, or more elastic seam than ours. It 
makes the " Elastic Lock Stitch. " Every second 
stitch can be cut, and still the cloth cannot be pulled 
apart without tearing It. We pay Agents from $7 
to $250 per month and expenses, or a commissio 
from which that amount can be made. AddrcBS 

SECOMB & CO., 
Boston, Mass. : Pittsburgh, Pa. ; St. Louis, Mo. , 
Chicago, 111. 



IMPORTANT 

TO MACHINISTS.— The Best Metal for all 
Machine Uses Is the MARTIN STEEL, mad. by 
The New Jersey Steel and Iron Co., Trenton, N. J. 
This steel is made by an entirely different process from 
any other, and is tougher than wrought Iron. It can be 
turned without annealing, being entirely free from hard 
spots. Every one who uses It pronounces It Just what 
they have long wanted, for a multitude of uses, such as. 
Crank Pins, Lathe Spindles and Screws, Cotton Machine- 
ry Rollers, Saw and Fan Spindles, etc., etc. Also, par- 
ticularly adapted for Firebox Plates. Prices low. Send 
for further information, or a sample, stating use to which 
It is to be applied. 




PARKER 

Panchlnr/ Presses 

With Patent Eooentrlc ad- 
justment, to raise and low- 
er the punch. All power 
PresseB, having an eccen- 
tric adjustment of the 
Punch, are infringements 
of our Patent. 

jarSend for Circular and 
copy of our Patent. 
PARKER BROS., 

WestMerlden, Conn. 
New York, 27 Beekman Bt. 



THE Eccentric Ring in the Parker Press, 
referred to above, 1b keyed to the sha and revolveB 
with It, while mine Is not fastened to the Bhaft, and does 
not revolve with It. To adjust the punch in the Parker 
PreBB, the stroke is changed, but not In mine; Parker 
does not make presses a er this patent referred to, but 
mine. Be not deceived. 

N. C. STILES. 



T3URDON IRON WORKS.— Manufacturers 
Ij of Pumping Engines for Water WorkB High & Low 
Pressure Engines, Portable Engines and BoilerB, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hydraulic 
Presses, Machinery In general. HUBBARD & WHITTA- 
EER, 102 Front Bt. , Brooklyn. 



WOOD-WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planers andRich 
ardBon s Patent Improved Tenon Machines. Nob. 24 and 
26 Central, corner Union Bt., Worcester, Mass. Ware- 
rooms 42 Cortlandt st. , New 1 ork. 

WITHERBY RUGG, & RICHARDSON. 



H0WARD.THORNDIKE &. Co. BEL FAST 



Niagara Steam Pump. 

CHAS. B. HARDICK, 

Adams Bt. , Brooklyn, N. Y. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, MaBB. 
N. B.— ThlB detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



IRON 

Beams & Girder s 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects Ib called to 
our Improved Wronght-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manuf actnring, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
the Union Iron Mills, Pittsburgh, Pa. 



> AT. Roller Chafe Iron for Carriages, 
for circular. D. W. Storer Bangor, Me. 



Send 



$20 



a day to Agents ; 15 new articles, staple 
asfloar. Samples free. CM. Linlngton, Chicago. 



SILICATE OF SODA, IN ITS VARIOUS 
forms, manufactured as a specialty, by Philadelphia 
Quartz Co. , 183 South 2d Bt. , Philadelphia, Pa. 

MULTIPLYING PRESSURE 

FAN BLOWERS. 

The Rahway M'f 'g Co Railway, N. J. 



1 fi Ci(\C\ USE IT. Mailed Free for $1. 
I XJ • \j \J \j • Copies letters Instantly and perfectly. 
Aduress for circular "Atwater's Letter Copier. Provi- 
dence, K.I. Agents wunted. Terms liberal. Sells rapidly. 

BENT, GOODNOW & CO., 
Boston. Mass., Publishers of "PATENT STAR," 
sell Patent nights and goods of all kinds. Oi ders solicit- 
ed. AGENTS WANTED. 
5^~Send stamp for copy. 



Map Lanterns 



For Public Exhibitions, etc. 
Catalogues free to any address. 
T. H. McAI_l_ISTEB, 
Optician, 49 NasBau Bt.,N. Y. 
For scientific and popular investiga- 
tions. Price List free to anv address. 
T. H. MCALLISTER, 
Optician, 49 Nassau Bt. , N. Y. 



PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, to Baw bev- 
el as well assquare.wlthout incllnlngthe table, by FIRST 
& PRYIBIL. 452-456 Tenth ave., New York. Price. *250 
{275, $350, and $400. At present, Oct. 16, there are in op- 
eration, In this city alone, 88 of our machines. Send for 
Circular. Manufacture also, an improved saw -filing ap- 

Saratus, price, $30. Have also on nandalarge stock ol 
est French Bandsaw Blades. 




•SHEHING FACTORIES. 

^S=_w 



Safety Hoisting Gear, 

PATENTED AND MADE BT 

MERRICK & SONS, 



Philadelphia, Pa. 



WANTED — An honest and intelligent man 
or woman, in every city or town, on salary or 
commission, to Introduce six specialities, wanted by eve- 
ry person. Letters must contain 25c. for one sample by 
mall, or SI for six samples by express. 

WHITNEY & SON, N». 6 Tremont Bt. , Boston. 



SENT FREE! 

ANEW ILLUSTRATED CATALOGUE 
of Machinists' Tools and Supplies, at reduced 
prices, by A. J. WILKINSON & CO., 

2 Washington st. , Boston. 



AMEBICAS JOURNAL OF 

Science and Arts. 

A Third Series In MONTHLY numbers, making two 
volumes a year of about 450 pages each, commences Jan. 
uary, 1871. Subscription price $6*00 a year, or 50 cents a 
number. The 1st and 2d scries contains 50 volumes each. 

Editors and Proprietors: Professors Sillijian and 
Dana. Associate EditorB: Professors Gray and Gibbs, 
of Cambridge, and Newton, Johnson, Brush, and Ver- 
bill, of Yale. Devoted to Chemistry, Physics, Geology, 
Mineralogy, Natural History, Astronomy. Meteorology, 
etc. 

Address SILLIMAN & DANA, New Haven, Ct. 



THE WAKEFIELD EARTH CLOSET 

Is by all Odds 

The most complete and perfect yet Invented. Its inter- 
nal mechanism is so simple, and at the Bame time so ef- 
fective, that we pronounce it perfect. Send for one de- 
scriptive pamphlet, or call and see the commodes at the 
office of tne Company, 36 Dey st. , New York. 



ONE DIME 

BRIGHr SIDE, the cheapest, mc 



will secure by re- 
turn mail copies of the 

_..,_, most attractive, and most 

popular voung people's paper in the world (all stories 
complete), worthtbree times the money. Splendid pre- 
miums, and large cash commissions to agents. Order 
at once. 

JOHN B. ALDEN & CO. , Publishers, Chicago, 111. 



EVERY MAN HIS OWN PRINTER. 

With one of our presses, and the material accompany- 
ing it, every man can do his own printing, thus saving 
much time and expense. Circulars containing full infor- 
mation aboutthest' presses, prices, recommendations, &c. , 
mailed free on application. Specimen-books of types, 
cuts, borders, &c, &c, 10 cents. ADAMS PRESS CO., 
53 Murray street, New York. 



p INCINNATI BRASS WORKS. — Engi- 
\ J neers and Steam Fitters' Brass Work, Best Quality 
at very Low Prices. F. LUNKENHEIMEK.Prop'r. 



Ousatonic "Water Co. offer fine Mill Sites, perma- 
nent Water Power, and unsurpassed facilities to manufac- 
turers; only S hours from New York, with rail and water 
communication. Address Ousatonic water Co. , Derb y, Ct. 



YOUNG FOLKS' RURAL, largest and 
handsomest young folks' paper. Greatest success I 
Best stories and pictures. Splendid Cash Pay to Agents 
or whole amount returned in watches, musical instru- 
ments, Jewelry, etc. $1 -00 per vear, samples 10 cents. Ad- 
dresB H. N. F. LEWIS, Pub. "Western Rural, Chicago. 
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BAIRD'S 

Industrial 

LITERATURE. 

LIST NO. 4. 



Shaw. — Civil Architecture. By Edward Shaw. 
MBplates. 4to $10 00 

Shunk. — A Practical Treatise on Railway 
Corves and Location, for Yonng Engine era. By Win. 
F. 8hunk. 12mo. Tacks $8 00 

Sloan. — American Houses. By Samuel Sloan. 
26 colored Plates. 8vo $250 

Smeaton.— Builder's Pocket Companion. By 
A. C. Smeaton. 12mo *1 S" 

Smith.— The Practical Dyer's Guide. By Da- 
vid Smith. 800 Receipts, with dyed patterns annexed 
toeach. 8vo 125 00 

Smith. — The Dyer's Instructor. 800 Receipts. 
By David Smith. 12mo IS 00 

Smith. — Parks and Pleasure Grounds. By 

Charles H. J. Smith. 12mo (3 Si 

Stokes. — Cabinet-maker's and Upholsterer's 
Companion. By J. Stokes. 12mo $125 

Strength and other Properties of Metals for 
Cannon. 25 plates. 4to $10 00 

Sullivan. — Protection to Native Industry. By 
Sir Edward Sullivan, Baronet. 8vo $1 SO 

Tables Showing the Weight of Round, Square, 
and Flat Bar Iron, Steel, etc. , by Measurement. . 63 

Taylor.— Statistics of Coal. By R. C. Taylor. 
5 maps. 8vo $6 00 

Templeton. — The Practical Examinator on 
Steam and the Steam Engine. By William Temple- 
ton. 12mo $125 

Thomas. — The Modern Practice of Photogra- 
phy. By R. W. Thomas. 8vo 75 

Thomson. — Freight Charges Calculator. By 
Andrew Thomson. 24mo $1 25 

Turner's (The) Companion. 12mo. ji 50 

Turning: Specimens of Fancy Turning exe- 
ecutea on the Hand or Foot Lathe. By an Amateur. 
80 Illustrations. 4to $3 00 

Urbin — Brull. — A Practical Guide for Pud- 
dling Iron and Steel, etc. Translated by A. A. Fes- 
quet. 8vo $125 

Vogdes. — The Architect's and Builder's Pocket 
Companion and Price Book. By F. W. Vogdes. 
(Nearly ready. ) 

Warn. — The Sheet-Metal Worker's Instructor 
and Boiler Maker. By Reuben H. Warn. S2 plates, 
87 wotod-cutB. 8vo $8 OO 

Watson. — The_ Modern Practice of American 
Machinists and* Engineers. By Egbert P. Watson. • 86 
wood-cuts. 12mo $2 50 

Watson. — A Manual of the Hand Lathe. By 
Egbert P. Watson. 76 engravings. 12mo $150 

Watson. — The Theory and Practice of the Art 
of Weaving by Hand and Power. By John Watson. 
PlateB. 8vo $10 00 

Weatherly. — Treatise on the Art of Boiling 
Sugar, Crystalizlng, Lozenge-making. Comfits, Gum 
Goods, etc. 12mo $2 00 

Wharton. — International Industrial Competi 
tlon: A paper Read before the American Social Scl" 
ence Association, at their General Meeting In Phila- 
delphia, October 27, 1870. By Joseph Wharton. Pa- 
per 2- 

Will. — Tablea for Qualitative Chemical Analy- 
bIb. Translated by Prof . ChaB. F. Hlmes. 12mo.$l 25 

Williams. — On Heat and Steam. By Charles 
Wye Williams. Illustrated. 8 vb $8 50 

Wohler. — Hand-Book of Mineral Analysis. 
Edited by Prof. H. B. Nason. 12mo. (Nearly ready. 

Worssam. — On Mechanical Saws. By S. W. 
Worssam, Jr. 18 large plates. 8vo $5 00 



27" The above or any of my Books sent by mall, free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Practical and Scientific 
Books, 82 pp. 8vo, now ready, complete to Dec. 15, 1870, 
will be Bent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 Walnut at.. Philadelphia, Pa. 



2fo 
LIVE MECHANIC 

Can affoKJLto be without some of 

BAIRD'S 




FOB PEAOTIOAL MEN. 
My new and enlarged Catalogue of PRACTICAL 
AND SCIENTIFIC BOOKS, 8i pageB, 8vo., will be 
Bent, free of postage, to any one who will favor me 
with his address. 

nENUY CARET BAIRD, 
Industrial Publisher, 400 Waluut St., 
Philadelphia. 



Swain Turbine. 



C WAIN'S TURBINE WHEELS.— In the 

Citizen of June 28, 1866, we took occasion to notice, 
somewhat at length, the enterprise at North Chelmsford, 
started under the auspices of Mr. Swain, formerly of oar 
city, and for the past six or seven years known as the 
Swain Turbine Company. We are glad to hear that they 
have met with excellent success In Introducing their 
wheel, In various parts of the country. It received a 
medal at the great Mechanics' Fair, as eminently adapted 
to the purpose which It serves. The following testimo- 
nials will be read with Interest by all who have occasion 
to use water power : 

Los Gatob, Santa Clara Co. , California, ) 
December 10, 1867. J 

A. M. Swain— Dear Sir: — The following tests have 
been made by us at the dates given. Our overshot 
wheels were Iron rim, Iron braced, Iron shafts, and as 
good wheels as we have ever seen. Buckets 7 ft. long, 
rim 12 inches deep, and 20 ft. In diameter. 

Tney would not furnish sufficient power to run two 
sets of machinery on one wheel when buckets were 
filled with water, hence the tests; one run on each over- 
shot wheel. 

All our tests were made by measuring the depth of 
water In a flume, and the distance a floating stick would 
travel In It per minute. All the flour made 1b our XXX 
brand, using over five bushels of wheat per barrel. 

Febuary 1,1867.— Water IS Inches deep In flume, 4 feet 
wide, running 168 feet per minute, drives one run on over- 
shot wheel and all mill machinery to make S barrels 
flour per hour— 734 cubic feet per minute. 

Febuary 7th.— Water 17 Inches deep, 4 feet wide, run- 
ning 180 feet per minute, drives 2 runs of stone, on both 
overshots, all mill machinery to make 5 barrels flour per 
hour— 1020 cubic feet used. 

Nov. 15, 1866.— Water 9 Inches deep, 4 feet wide, run- 
ning 156 feet per minute, drives one run on Stevenson 
Jonval Turbine under 62 feet head, to make S barrels flour 
per hour, and all mill machinery, using 468 cubic feet per 
minute. 

Aug. 13,1867.— Water 8 Inches deep, 4 feet wide, run- 
ning 132 feet per minute, drives one run on Swain wheel 
under 56 feet head, and all mill machinery to make 4K 
barrels of flour per hour, using 352 cubic feet of water per 
minute. 

Aug. 20th.— Water 6H Inches deep, 4 feet wide, running 
132 feet per minute, drives one run on Swain wheel under 
56 feet head, and all mill machinery, except wheat clean- 
ers, to make 3 barrels flour per hour, making 284 cubic 
feet of water used per minute. 

Nov. 2d.— Water 9H Inches deep, i feet wide, running 
136 feet per minute, drives two runs on Swain wheel un- 
der 56 feet head, and all mill machinery, except wheat 
cleaners, making 4 barrels flour per hour on one stone, 
and grinding one tun of barley per hour on the other 
run ; grinding 11,721 pounds of barley tn a straight run of 
less than six hours—using 431 cubic feet of water per min* 
ute. 

Sept. 27th.— Water 7 Inches deep, 4 feet wide, running 
132 feet per minute, drives one run on Leffel wheel under 
62 feet head, 'to make 3 barrels flour per hour, and all mill 
machinery, except wheat cleaners, making 308 cubic feet 
of water used. 

Tour wheel (13 Inch) will ran 775 to 800 tuns per min- 
ute, and will send a stone to 300 easily, and even faster, If 
we dare. 

Truly yours, 

ROGERS & HARRISON 



Lob Gatob Floub Millb, ) 

Santa Clara Co. , California, > 

April 30. 1868. ) 

A. M. Swain— Dear Sir:— Wehave now been using your 
12-inch wheel, with buckets 1^ Inches deep, for over one 
year, In our flour mill, under 55 feet head. We have 
made very careful tests with overshot wheels, and find 
your wheel fully equals the best overshot, even with par- 
tial gate, and excels It with full gate. It will run our 
mill machinery and run dp to Its full motion with he gate 
one-fifth open, and use water with great economy. We 
have tested It beside the Tyler, the Stevenson, and the 
Leffel Turbines, drawing water from the same pipe, and 
find It superior to them all In simplicity of gate fixtures, 
steady power, and great economy of water. After twen- 
ty years' experience In water wheels, and the expendi- 
ture of thousands of dollars on different wheels, we 
*"»nld not take any other wheel as a gift, if we could get 
the Swain perfect built turbine by paying for It at the 
highest rateB. vr^ consider money paid for perfect work 
on water wheels thatwm i M f for years, for a manufac- 
turer, the best possible InveBtrita^ 

We have great trouble with the L$hv^ w heel gate in 
leaking and breaking, and have broken the gate several 
times In the six months we have run It, while your gate 
has never failed to close tight, and has never bothered us 
fcr a moment. 

Truly yours, 

ROGERS & HARRISON. 



PATENT RIGHTS SOLD I COMMISSION. 

By E. E. ROBERTS & CO. , Consulting Engineers, 15 Wall St. , N. T. Send Stamp for circular. 




CHARLES A. DANA, Editor. 

A Newspaper of the Present Times. 

Intended for People Now on Earth. 

Including Farmers, Mechanics, Merchants, Professional 
Men, Workers, Thinkers, and all Manner of Honest 
Folks, and the Wives, Bona, and Daughters of all such. 

ONLY ONE DOLLAR A YEAR ! 

ONE HUNDRED COPIES FOR 850, 

Or less than One Cent a Copy. Let there be a 83 O Club 
at every Poet Office. 



THE SEMI-WEEKLY SUN, $3 A YEAR, 

of the same size and peneral character as the THE 
\\ EEKL5T, bnt with n greater variety of miscellaneous 
readinc, and furnishing the news to Its subscribers with 
greater lreshness. because It comes twice a wees In- 
stead of onceonly. 

». 

THE DAILY SIN, 86 A YEAR. 

A prsemlnontlvroadiblo newspaper, with the largest 
circulation in the world. Free, independent, anafear- 
lBBBin politics. Altlie news from everywhere. Two 
cents a copy ; by mail, 50 centB a mouth, or 96 s year. 

For Terms to Clubs, and Specimens, address 
I. W. ENGLAND, Publisher, Sun office, New York. 



s 



TEAM Gages, large assortment, self -testing, 
& original Ashcroft steam gage. E.H.ABhcroft, Boston. 



A GENTS WANTED— ($825 A MONTH) 

J\. by the AMERICAN KNT " " 

Boston, Mass. , or St. Louis, Mo, 



L. W.Pond's New Tools. 

YTEW AND IMPROVED PATTERNS— 
ll LatheB.PlanerB, DrillB, Milling MachlneB, Boring 
MillB, Gear and Bolt CutterB, Punches and Shears for 



Andrew's Patents. 

Noiseless, Friction Urooved, Portable, and 
Warehouse Holsters. 

. . Ictlon or Geared Attain 

imoke-Barnlns; Safety Boilers, 
dilating Engines, IT 
100-Horse power. 



Friction or Geared Mining j& Quarry Holsters. 

Smoke-Burning Safety Boilers. _ _ 

actuating Engines, Double and Single, 1-3 to 



Centrifugal Pumps, 100 to 100,000 Ga 

8er Minute, Best Pumps in the World, 
lud. Sand, Gravel, Coal, Grnln, etc., i 



out injury, 
,igh«, Si 



allons 
, pass 
with- 



All Light, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BRO. , 

414 Water Btreet, New York. 



ISent on trial— See large q 
1 put and terms In Scientific American, OcL IHt. 1870. 



MACHINERY, 



NEW and 2d-HAND.~- 

Send for Circular. Chas. PLACE 
& CO. , 60 VeBey st. , New York. 



1QO£ USE THE VEGETABLE "iQT'A 
lO^O PULMONARY BALSAM. IO I \J 

The old Btandard remedy for Coughs, Colds, Consump- 
tion. "Nothing Better. " Cutler Bros. & Co. , Boston. 



$15,000 A YEAS. 

WANTED— AGENTS— 
To sell the Universal Sewing Machine, size, 12-ln. 
long by 8 In bight, of great capacity and durability.works 
on a new principle. Price, complete, $15, sent C.O.D. 
UNIVERSAL S. M. CO., 
58 Bromfleld street, Boston, Mass. 



Iron. Office 



98 



9^ Ate 



98 



Liberty at. , New York. Works at Worcester, Mass. 



"ODELS, PATTERNS, EXPERIMENTAL, 



and other machinery. Models for the Patent Office, 
built to order by HOLSKE MACHINE CO., Nob. 528, 590, 
and 532 Water Bt. , near JefferBon. Refer to scientific 
American office. 14 tf 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Mlddletown, Conn. 



Agents/ Bead This! 

WE WILL PAY AGENTS A SALARY 
of (30 per week and expenses, or allow a large 
Commission, to sell our new and wonderful inventions. 



M. WAGNER & CO. , Marshall, Mich. 



1832. SCHENCK'S PATENT. 1870, 

Woodworth Planers. 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers; etc. JOHN B. SCHENCK & 
SON , Matteawan, N. Y. , and 118 Liberty st. , New York. 



» 



ANTED— AGENTS, $20 PER DAY, TO 

sell the celebrated HOME SHUTTLE SEWING 
MACHINE. Has the under-feed, mskes the "lock 
stitch" alike on both sides, and is fully licensed. 
The best and cheapest Family Sewing Machine 
in the market. Address 

JOHNSON, CLARK & CO., 
Boston, Mass. ; Pittsburgh, Pa. ; Chicago, 111., or 
St. Louis, Mo. 



Milling Machine, 

TNDEX, STANDARD, UNIVERSAL, AND 



JL HORIZONTAL.— The largest variety to be found In 

, . lgn unsurpassed. ___ 

tlon at Fair of Amerlcanlnstttute. UNION VISE CO. 



the country, on hand and finishing*, workmanship. Ma- 
terial, andBefllf- J "" w — " ' 



iu nun uuiBiung. tv ur&iunuBuip, jm»- 

unsurpassed. MachlneB on exhlbl* 



OF BOSTON. Office 80 Milk Bt. WorkB at Hyde Park, 
Mass. 



"D T> T -O V C THE HOTCHKISS 

DUlU JVO» Brick Machine makeB 20,000 
bricks a day, which can be hacked Immediately, it 1b 
simple, cheap, and durable. For making; DRAINTILE it 
la unrivaled. Can be seen working- at company's yard, 
Hidgefleld, N. J. State, County, and Yard Rights for 
sale? Address FERRY FARM BRICK WORKS? (Room 
7) No. 19, Cliff St. , New York. 



T>RIZE MEDAL, DIPLOMA, AND HONOR- 
IT able Mention awarded at Fairs In the States of 
Pennsylvania and Ohio, and American Institute for best 
Polytechnic Chemicals, Materials, Silicate of Soda, Sol- 
uble or Water Glass, Manganese, Oxides, Essences, and 
Flavoring?. L. & J. W. FEUCHTWANGER, 55 Cedar 
Bt., New York, Publishers of Work «n Soluble or Water 
Glass, Popular Treatise on Gems, and Fifth Edition Fer- 
mented Liquors. 



a 



CROLL SAW. — McChesney's, Patented 
. , March 16th and Not. 1st, 1870. First Prize Fairs Am. 
Institute, 1869 and 1870, and Virginia Stats Fair, 1869. 
Send for circular and price. Wanted— Parties to manu- 
facture on royalty, or would sell patent. 

THOS. L. CORNELL, Derby, Conn. 



PpUMJPS. 

gal Pump ever Invented 



— For Description, Price 

• LlBts, etc. , of the Best Centrifu- 

wlth_ Overwhelming Testimony 



gal Pump 

in Its favor. Bend for new illustrated pamphlet (36 pp.) to 

Messrs. HEALD, SISCO & CO. , Baldwlnsvllle, N. H 



OHINGLE AND HEADING MACHINE— 

k^ Law's Patent with Trevor & Co.'s Improvements. 
The Simplest and Best In use. Also, Shingle, Heading 
and Stave Jointers, Equalizers, Heading Turners, Planers 
etc. Address TREVOR & CO. .Xockport, N. Y. 



THE NORTHAMPTON HAND PEGGING 
Machine Co., having ample facilities In connection 
with the manufacture of their machine, would like to 
engage in the manufacture of some light machine, or any 
bid all article of iron work for patentees or others. The 
bent of reference given and required. D. C. ROGERS, 
Treasurer. Northampton, Mass. , Nov. 22, 1870. 



THIRTY FEET OF LUMBER MAKE AN 
Effective and Durable Concentrator for Gold Sul- 
phurets in a Ten-stamp Mill. A Carpenter can make it 
For particulars address ORLANDO JENNTNGS, 

Alleghany, CU. 



8 O'CLOCK. 



P. BLAISDELL & CO., 

BUILDERS OF A NEW PATTERN 12-in. 
Swing Lathe, designed for Sewing Machine Works, 
the " Blaisdell " Patent Drill Presses and other first-class 
Machinists' Tools, Jackson Btreet, Worcester, Mass. 



THE A NECTAR 

IS A PURE 

BLACK TEA! 

WITH THE 




Green-Tea Flavor. 

Warranted 
TO SUIT ALL TASTES. 



THE WOODWARD STEAM-PUMP Man- 
ufacturing COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Stvam Pump and Fire 
Engine, Steam, Water, and Gas Fittings of all kinds. Also 
Dealers In Wrought- iron Pipe, Boiler Tubes, etc. Hotels, 
Churches, Factories, & Public Buildings heated by Steam, 
Lo w Pressure. Woodward Building, 76 and 78 Center St., 
cor. of Worth st. (formerly of 77 Beekman St., N. Y. All 

BnrtleB are hereby cautioned Bgalnst Infringing the Pat. 
ightofthe above Pump. G. SI. WOODWARD, Prcs't. 



£*y*-ics3fr. 




THE FIRST EDITION of One Hundred and 
Fifty Thousand Copies of VICK'S ILLUSTRATED 
CATALOGUE OF SEEDS AND FLORAL GUIDE is pub- 
lished and ready to Bend out— 100 pages, and an Engraving 
of almost every desirable Flower and vegetable. It 1b el- 
egantly printed on fine tinted paper, illustrated with 
fine Wood Engravings, and two beautiful 

COLORED PLATES. 

The most beautiful and the most Instructive Floral Guide 
published. A GERMAN EDITION published, In all other 
respects similar to the English. 

Sent free to all my customers of 1870, as rapidly as pos- 
sible, without application. Sent to all others who order 
them for TEN CENTS, which 1b not half the cost. 

Address JAMES TICK, 

Rochester, N. Y. 




" IT BTILL WAVES," Bich. Bur* and Raor u «w. I tar** mm. £**V ■'»•. *» 
MriamatoreWmiiii T»U». SkMcha*. Wit, Hmnnr, Fun. Qucka, Hnmbn» tnd SsrlB- 
dlmsnoswd. 100 SwlodUn 'ScatUatUd'* In IHTO. It Utpaparfor L1V8 psopU. II 
"wm.s/ r toc«a. EsUhlUwd 18M. It k> NOT a NEW mw. tl balas** to boms* m- 
•artr. It si nliabU, fMrtws, sod truthful—* pun fcr ALL. Th*ra is nothlni Bha il. 
EVERY infaitrribar trill rwslra moonUd « ralto and prwpuii, lh« NEW and sumo an* 
frsvint '•PIONEERS Of AKR&IOA" Bne-aod-a-liair ft** by two fM h lb*, and 
Costing fllOOO to •nfrm**. NOW IS THE TIME. W t (ssmht Hhi/selisi nr st»>< 
rW,.7„J. Only 73 cwrts *• ....*_.... 

•ad prvpald. SpaolDMOi ft* 



$10 MADE FROM 50 CENTS! 

SOMETHING urgently needed by every- 
kj body. Call and examine, or Samples sent (postage 
paid) for Fifty CentB that retail easily for Ten Dollars. 
R. L. WOLCOTT, 181 Chatham Square, N. T. 



KICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Dan- 
iu D and Woodworth Planing Machines, Matching, Sash, 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll SawB,Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and wood Turnlsg Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory , Wor- 
cester, Mass. Warehouse, 107 Liberty Bt., New York. 17 1 



w 



ATCH FREE— GIVEN GRATIS TO 
every live man who will act as agent in anew, 
light, and honorable business, paying $30 a day sure. No 
gift enterprise. No. humbug, wo money wanted in ad- 
vance. Address R. Monroe Kennedy & Co. , Pits'bgh, Pa. 



Gear's Variety Molding 

Machine 1b the best In the world. Send for Circular. 
A. S. & J. Gear & Co., Boston, Mass. 
;y CAUTION.— It Is an Infringement to use the N. Y. 
V. Machine anywhere except In New York. Take Notice. 
We mean business. 



ROBERT McCALVEY, Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry Btreet, Philadelphia, Pa. 



PORTABLE AND STATIONARY STEAM 
Engines and Hoisting Engines. A good article at 
low prices. Every machine warranted. Send for de- 
scriptive Price List. H. B. BIGELOW & CO. , 

New Haven, Coun. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell, Conn, 



) 1870 SCIENTIFIC AMERICAN, INC. 



414 



Mtntitk ^imra 



[December 24, 1870. 



Trade-MSrk Patents. 

MUNN & CO. desire to call the attention of manufac- 
turers and business men generally, to the Importance of 
the law of patents, as applied to trade- marks for business 
purposes. 

Any person, firm, or corporation, domiciled In the 
United States, or in any foreign country affording similar 
privileges to citizens of the United States, can obtain the 
right to the exclusive use, for thirty tears, of any 
trade-make, consisting of any new figure, or design, or 
any new word, or new combination of words, letters, or 
figures, upon their manufactures. 

This protection extends to trade -marks already In use 
or any length of time, or about to be adopted. 

Full Information on this important subject can oe ob- 
tained by addressing 

M17NN & CO. 
37 Park Row, New York. 



Patents on Designs. 

Citizens and aliens can now secure design patents for 
three and a half, seven, and fourteen years. The law on 
this subject Is very liberal. Foreigners, designers, and 
manufacturers, who send goods to this country, may se- 
cure patents here upon their new patterns, and thus pre- 
vent other makers from selling similar goods in this mar- 
Ret. 

These patents cover all novelties of form or configura- 
tion of articles of manufacture. 

For further information address 

MUNN «fc CO., 
No. 37 Park Row, New York. 



Canadian Inventors, 

Under the new Patent Law, can obtain patents on the 
F.ame terms as citizens. 
For full particulars address 

MUNN oV CO., 
37 Park Row, New York. 



Qtixttttotmvts. 



Advertisements wilt be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letter -press. 



Swain Turbine. 

"OurLow-WaterWheelfrom this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, In a dry season, than any wheel 
ever Invented. Gave the best results, in every respect, at 
the Lowell Tests 

For Report of tests at Lowell, with Diagrams and Ta- 
bles of Power, address 

THE SWAIN TURBINE CO., 

North Chelmsford, mass. 

ZjF" See Inside page for important data and testimonials. 



TAPT'S PORTABLE 
HOT AIR, VAPOE, AND SHOWEB 

Bathing Apparatus. 

SUSPENDED IN ANY ROOM, READY 
Tor use In five minutes. Collapses bo an to occupy no 
floor space when not in use. Spirit Lamp Heater with ev- 
ery Bath. —Temperature of the air raised to 130* In eight 
minutes. Either c old or warm water used for shower ba th- 
ing. Weighs leas than 20 pounds. Packedforshipplngin a 
box 30 Inches square by 8 deep, with everything complete. 
Medal and Diploma awarded bv American Institute at 
Mate Fair in New York. Shipped to any part of the U.S. 
upon receipt of *30. Addrcsse 

PORTABLE BATH CO., Sag Harbor, L. I.,N.Y. 



Second-Hani Machinery. 

-j C SLIDE LATHES, 11 IRON PLANERS 
1_0 5 Bolt Cutters 3'Shapers, 4 Upright Drills, 2 Gear 
cutters, 4 Punching Machines, 1 Slofter, 800 pr. Shafting, 



Pullers, etc., at a great bargain 
CHAS. H. SMITH, ISoNo] 



Address 
North 3d st. , Philadelphia. 



SECOND-HAND 



Q FLOOR-BOARDING PLANERS, 3 Sur- 
O facers, 2 Daniel's Planers, 1 Grey & Woods Planers, 3 
Tenoning Machines, 3 Molding Machines, 2 Hub Mortlsers, 
3 Spoke Lathes, 1 Throater, 1 Spoke Planer, etc. , at low 
prices. Address CHAS. H. SMITH, 

133 North 3d st. , Philadelphia. 



The Trophy Tomato, 

TTEADQUARTERS SEED. (24th year of 
I 1 careful selection.) Buy no other. One Hundred 
Dollars Premium for the largest Tomato grown in 1871. 
25 cents per packet -, $1 for 5 packets^postpald. For sale 
by all Seedsmen, and by GEO. E. WARING, Jb., 

Ogden Farm, Newport, B. I. 
Send for Circular. 



To Western Purcliasers of Machinery. 

A LARGE NUMBER ENGINE LATHES, 
Iron Planers. Drills, all sizes and kinds. Stationary 
and Portable Engines, Wood Worklug Machinery, the 
largest assortment to be found in this country, will be 
sold at low rates, by W. A. JAMES & CO. , 

195 Lake St. , Chicago, 111. 



OECOND-HAND ENGINES FOR SALE.— 

O From S to 12 horse power, portable or stationary. 
For condition, price, etc. , address 

C. A. DUKFET, TitUBVille, Pa. 



FOR CIRCULAR ILLUSTRATING A NEW 
and greatly improved TURBINE WHEEL, believed 
to be the best and cheapest In the market, apply to 
PUSET JONES & CO', 

Wilmington, Delaware. 



F 

Stea 



OR CIRCULAR OF TREMPER'S PATENT 
VARIABLE CUT-OFF, for high and low pressure 



team Engines, address 

POSEY, JONES & CO. , Wilmington, Delaware. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 750 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY SCO., Lawrence, Mass. 
40. Cortlandt st. , New York. 



ATHE CHUCKS— HORTON'S PATENT 

j— from 4 to 86 inches. AIbo for car wheels. Address 
E. HORTON & SON, Windsor Locks, Conn. 




Prices Reduced. 

LEFFEL'S DOUBLE TUR- 
BINE.— Best Water Wheel In Exist- 
ence. Send for New Price List adopted 
June 1,1870. 

"Also, for large Wheel Book, for 1870. 
JUST OUT. Sent free by addressing the 
manufacturers. 

JAMES LEFFEL & CO., 

Springfield. Ohio, and New Haven, Conn. 



DRILLS 



DIAMOND POINTED 
STEAM DRILLS. 

FOR ALL KINDS OF ROCK DRILLING 
Mining, Quarrying, Tunneling, Railroad Grading, > 
Well Boring, Prospecting, etc. Fifty to Seventy-five per 
cent of cost and tune,pf Sand labor saved. " Test Cores/' 
in form of solid cylinders of rock or mineral taken out 
of mines from any depth not exceeding one thousand feet, 
showing true value, stratification, etc. No percussion. 
Never require sharpening. FIRST PREMIUMS awarded 
in both American and Europe. Illustrated Circulars Bent 
on application. Beware oflnftingements. 

SEVERANCE & HOLT, 

Proprietors and Manufacturers, 

Office 16 Wall st. , New York. 




Water Wheels. 

ARREN'S. 



w 



NEW GRADUATING TUR- 
BINE. 

Wherever tried no others are used. Bend 
for circular of 1870. A. WARREN, Ag't. 
SI Exchange st. , Boston, Mass. 



THE 



Allen Engine Works, 



THE ALLEN ENGINE. 



Fourth avenue and 130th and 131st Bts., New York city 
Manufacturers of 

Porter's Governor, 

The Allen Boiler, and 

Standard Straight Edges, Surface Plates, and 

Angle Plates. 

Four first premiums were awarded to us at the Fair of 
the American Institute, 1870. 
Send for our Illustrated circular. 



Pure Para Rubber 

VALVES AND SHEET ROBBER, 

Vulcanized and prepared with "Carbolic Acid," to pre- 
vent decomposition end oxidation. By this process we 
Eroduce a finer Quality of valve gum than has heretofore 
een offered, valves cut for immediate delivery, or 
molded as ordered. Price list and further information* 
famished on application to the 

GUTTA-PERCHA & RUBBER MANUFACTURING CO., 
9 and 11 Park Place, New York. 
P. O. Box 485. 



The WATCHES made by the 

New York Watch Company 
Are the BEST & CHEAPEST. 

Ask to Sea Them. Factory, Springfield, Matt. 



SHIVE PATENT 

STEAM ENGINE GOVERNOR. 

with Automatic Stop, superior to all others. Send 

for reduced price lists. 

A. B. LAURENCE. Gen*l Agent, 88 Cortlandt st. ,N. Y. 




LECOUNT'S PATENT 
HOLLOW LATHE DOGS 
)CLAMPS.-Asetof8Dog8 
from X to 2-in., inclusive, $8. A 
Bet of 12 from % to 4- In., $17*80. 
Fire sizes Machinists' Clamps, 
from 2 to 6-in. , Inclusive, 911. 
Send for Circular. 

C. W. LeCOUNT, 
South Norwich, 

Conn. 




U. MGHT & CO., 

NEWS UGH, N. Y, 

BUILDERS OF WRIGHT'S PATENT 

Steam Engine, 

WITH 

Variable Cut- Off, 

Are now prepared to take orders. The work will be 
done under the Immediate direction of the Inventor. 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging. 
Bridges, Ferries, Stays, or Guys on Derricks ft Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other Information. Send for 
pamphlet on Transmission of Power DyWlreRopei. A 
large stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 




BOOTS &SHOES^ 



IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS, 

■OILERS, ETC.. 



ENGINES, 

Tools, Machinery, etc., 

FOB SALE 

AT 

THE NOTELTY IRON WORKS, 

FOOT OF EAST 12TH St., N. Y. 

EMBRACING 

ENGINES, PLANERS, LATHES, 
SMITHS' AND BOILER MAKERS' TOOLS, 

And Machinery and Patterns of the most approved kinds, 
etc. , etc. Also, 
HIGH-PRESSURE ENGINES, partly finished. 

STEVENSON'S PAT. TURBINE WATER WHEELS, 
66- in. diameter, and 

MARINE BEAM ENGINE, 66- In. by 10- ft. stroke. 

JNO. 8. SCHILTIE, 

Receiver oi the Novelty Iron WorkB. 
B3?" Send tor Catalogue. 
New York, Oct. 89. 18TO 



HARD WOOD BOARDS 

and Spanish Cedar 

FOB CIGAR BOXES, 

And a large and magnificent assortment of 



•HUH 



Comprising everything in their line, both Foreign and 
Domestic, to which they invite the special attention of all 
dealers. Send for Catalogue andPrlce List. 

GEO. W. HEAD & CO., 
391 Monroe st. > 168, 170, & 172 

366 Madison st. ( Center street. 



Factory} 



S. & J. GEAR & CO., Boston, furnish 
^ every description of Wood and Iron Working 
[acuinery and Supplies. The best in use, regardless of 
maker, at lowest possible rates. 



SELECTED Sperm Oil.— Warranted strictly 
Pure. For Sewing Machines and all fine machinery, 
ottlcs, cans.bbls. .casks. W. F. Ny e,New Bedford, MasB. 



M 



SAW MILLS. 

ORRISOX & HARMS' IMPROVED MU- 

ley Saw Buntings are the best in the world. 
MORRISON & HARMS, Allegheny City, Pa. 



BUMPFF & LTJTZ, 

IMPORTERS and Manufacturers of Aniline 
Colors and Dyeetuffs, Colors for Paperbangers and 
S tamers. Reliable recipes for Dyeing and Printing on 
Bilk, Wool, and Cotton- All new Improvements in the 
art of Dyeing, and new Colors are transmitted to us by 
our friends In E u rope , as- soon ae tbey appear. 

42 Beaver street, New York! 



THE 



Tanlte Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO.. 

StroudBburg, Monroe Co. , Pa. 




Reynolds' 

TURBINE WATER WHEELS. 

The Oldest and Newest. All others, 
only Imitations of each other In 
their strife after complications to 
confuse the public. We do not boast 
bat quietly excel them all in staunch 
reliable, economical power. Beau- 
tlfol pamphlet free. Geo. TALLCOT, 
96 Liberty st. , New York. 
Gearing;, Shafting. 



PATENT 
OLDROLLED 
SHARTING. 



The fact that this Shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
In use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. 
of the most approved styles. Price Lists mailed on an 
plication to JONES ft L AUGHLLN8, 

120 Water street, Pittsburgh, Pa. 

ay Stocks of this Shafting in store and for Bale by 
FULLER, DANA ft FITZ, Boston, Mass. 

GEO. PLACE ft CO. , 126 Chambers street, N. Y. 



Working Models 

And Experimental Machtnary, Metal, or Wood, made to 
order, by J. F. WERNER, 62 Center st. , N. T. 



CAUTION. 

\ LL PERSONS ars cautioned against pur- 
J\ chasing or using the SOLID BEAD DIAMOND 
DRILL unless properly licensed by the SULLIVAN MA- 
CHINE CO. , Claremont, N. H. 



London 48 Cannon street. 

HKOHNSTAMM, 
• MANUFACTURER OF 

ULTRAMARINE, 

And Importer of English. French, and German Colors, 
Faints, and Artists' Materials, Bronzes, and Metals. No. 
100 Chambers st. bet. Broadway and Church st. , N. Y. 



EMPLOYMENT. 



dbOK A A MONTH with Stencil DW «am 



pies free. Address 

8. M. SPENCER, R&rttleboro Vt. 



DAT. SOLID EMERY WHEELS AND OIL 

IT STONES, for Brass «* J Iron Work, Saw Mills, and 
Edge Tools. Northampton Emery Wheel Co. ,Lceds,Mass. 



TRON FL.ANERS, ENGINE LATHES, 
1 prills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price, address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Conn. 



VALUABLE PATENT TO BE SOLD, or 



M A BINS BNOIN 



PHILADELPHIA, PA. 



J\_ disposed of on royalty, of an Improvement in Shw- 
tle-Btopping. Device. Pat. Aug. 30,1810. Address THED- 
DOR BOS8HABD, care of T. Welnhold, No. 28 Oliver it. , 
New York. 



EF~ T. V. Carpenter, Advertising Agent, 
hereafter, Box T73, New York city. 



Harrison %tZ. 

First-class Medal, World's Fair, London, isfia. 
And American Institute Fair, New York, 1369. 

Over 1,000 Boilera in Use. 

Weston's Patent Differential 

PULLEY BLOCKS. 

75,000 IN USE. 
Address 

HARBISON BOILER WORKS, 
Philadelphia, Pa, 



DOYLE'S 

PATENT DIFFERENTIAL 

Pulley Blocks. 

The celeb rated Doyle Blocks have taken premiums 
over the differential Blocks of all other makers at every 
Fair where they have been exhibited at the same time. 
When you buy, see that the Blocks are harked J.J. 
DOYLE. Pat. Jan. 8, 1861. All others are infringements. 
SAMUEL HALL'S SON & CO., 

SOLE MANUFACTURERS. 
229 West 10th street, Mew York. 



SCHLENKEFCS PATENT 

Bolt Cutter] 

New Invention. ADDRESS, I' 
Howard Iron Works, Buffalo. N.Y.I 



HEAVY CASTINGS 

Steam Engine Builders & Founders, New Haven, Conn. 



For Forge and 

Mill Work. ^1'he 

M. & T. PAULTCO., 



PAirenNLme-^HC 



(NIGHTBROS.i 



American Saw Co., Manufacturers of 



CIRCUURs aw s 



And Perforated Circular, Long, and Hand Saws. Als 
Solid Saws of all kinds. No. 1 Ferry St., cor. Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



L. L. SMITH, 6 Howard st., New York. 

Nickel Plater. 

Eirat Premium at the Fair of the American Institute, 
18G9. Licenses (under the Adams Patents), granted 'by 
the U. N. Co. , 11 Warren st. , New York. 



■•■•■■■■U HOUSEHOLD MAGAZINE con- 
HllllHtl tains in every number one complet 
■ •VaaflaVsl prize story valued at $100. Forty pag 
ler matter. Yearly »1. Sold by news dealers at 
cents per copy. Splendid Premiums. $SC0 cash to 
awarded for prize clubs. Specimen copy l'ree. Addre 
S. S. WOOD. Kewburyh.N. Y. 



WANTED, A MODEL MAKER, accu s 
tomed to making models for Patent Office. Ad- 
dress SNYDER BROTHERS, Wllliamsport, Pa. 



Scientific American 

For 1871. 

TWENTY-SIXTH YEAR. 

THIS SPLENDID WEEKLY, GREATLY 
enlarged and Improved, Is one of the most usel'u! 
and lntcrestlngjournals ever published. Every num 
Is beautifully printed on fine paper, and elegantly lllu 
trated with original engravings, representing 
New Invention*, Novelties In ITI cell a n tea 
manufactures, Chemistry, Photog- 
rapy, Architecture, Agriculture, 
Engineering, Science, 
and Art. 
Farmers, Mechanics, Inventors, Engineers, Chemists 
Manufacturers, and People of all Professions or Trad 
will find the 

SCIENTIFIC AMERICAN 

of great value and Interest. 

Its practical suggestions will Bare hundreds of dollar 
to every Household, Workshop, and Factory in the land, 
besides affording a Continual Source of Valuable Instruc- 
tion. The Editors are assisted by many of the ablest 
American and European Writers, and having access to 
all tbeleadingScientiflc and MecbanicalJouraale of the 
world, the columns of the Scientific American are con- 
stantly enriched with the choicest Information. 

An Official List of all the Patents Issued la published 
Weekly. 

The Yearly Numbers of the B/nxxTzno American make 
two splendid Volumes of &#*■"* y One Thousand Pages 
equivalent in Bize t* rO OB THOUSAND ordinary book 
pages. 

n ECIMEN COPIES SENT FREE. 

.•*RM8— |S '00 a year, 91 '50 half year; Clubs of Ten Cop 
les for one year, at €2 '50 each, $25 '00, 
With a SPLENDID PREMIUM to the person who forms 
the Club, consisting of a copy of the celebrated Stee 
Plate Engraving, " Men of Progress. " 

A New Volume commences on the'flrst of January 
and now 1b the time to organize Clubs bo as to get the 
Premium, and also the paper, at the lowest Club rates. 
Address 

MUNN & CO., 

PUBLISHERS OF THE SCIENTIFIC AMKMCAX. 

37 Park Bow, New York. 



THE " Scientific American " is printed with 
Ink furnished by CHAS. ENEU JOHNSOW *CO. 
Tenth and Lombard stB. Phll'a. MGoldcor.Ann lr 
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